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PKEFACE 


Witliiii  tlie  last  two  decades  iiiicroi'eeording’  has  referred  to 
soiiietliiii”'  more  than  tlie  mere  materials  and  processes  used  to  re¬ 
cord  imajies  in  miniature;  it  is  now  almost  symbolic  of  the  whole 
l)rooess  of  recortling',  rei)rodiicin”'  and  viewincf,  indexinj^  and  stor- 
iiij>-  of  all  recorded  data  in  snch  form  that  the  data,  ideally,  are 

immediately  accessible  to  the  user  in  the  form  in  which  he  wants 

■  » 

them  at  a  ])idce  he  can  afford  and  is  wniin**'  to  pay.  Since  new  de- 
veloj)ments  occur  almost  every  day,  the  next  decade  will  un- 
donht(‘dly  show  more  lapiid  expansion  of  microrecordin"  than  in 
the  i)ast  several  decades  owin<i'  to  the  tremendous  impact  of  ac- 
ciimnlated  re.search  in  its  j)rodnction  of  new  ideas  nsefnl  to  onr 
national  economy  and  in  its  feedback  to  microrecording'. 

The  I'apidity  with  which  the  art  is  changing'  and  the  science  is 
becoming  established  is  so  great  that  it  is  difficnlt  for  even  the  best 
infoi'ined  and  most  competent  si)eeialists  to  keep  abreast  of  current 


developments.  With  wide  scattering  of  technical  and  other  reports 
and  with  the  shari)ly  limited  scope  of  the  nsnal  individual  report, 
the  layman  user  is  at  a  further  disadvantage;  fcAV  who  would  use 
microrecording  can  obtain  a  complete  and  rounded  picture  of  why 
the  tec!:id(pies  jn-esently  used  are  employed.  Few  can  afford  the 
time  necessary  to  unearth  obscure  facts;  most  find  it  necessary  to 


i-ely  upon  the  advice  and  suggestions,  often  fragmentary,  that' are 
furnished  gratuitously  and  in  good  faith  by  the  sales  representatives 
of  the  suppliers  of  ecpiipment,  consumable  supplies,  and  services. 
It  IS  hoped  that  this  book  will  fill  the  needs  of  non-technical  and 

technical  people  alike  with  a  common  interest  in  the  use  of  micro¬ 
recording. 

For  such  reasons  this  book  sets  forth  in  only  broad  outline  the 
iHore  important  criteria  of  microrecording  and  of  typical  significant 
accomplishments  made  to  meet  them.  The  labular  data  that  deseribe 
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equipment,  Avhile  extensive  for  the  inoi-e  specialized  forms,  make  no 
attempt  to  cover  ecpiipment  used  in  common  Avith  other  fields  such 
as  motion  i^ictures.  Understandahl y,  such  data  are  far  from  com¬ 
plete. 

The  objectives  of  tlie  authoi-s  will  have  been  met  if  a  user,  after 
reading  this  book,  is  able  to  determine  and  evaluate  the  pri¬ 
mary  considerations  of  bis  immediate  problem.  With  suitable 
training  in  documentation  procedures,  the  user  will  be  in  a  ])osition 
to  know  where  additional  data  essential  to  the  solution  of  bis  prob¬ 
lem  may  be  successfully  sought. 

Like  other  horizontal  areas  of  intellectual  endeavor,  the  lit¬ 
erature  of  mierorecoi’ding  is  widely  scattered ;  the  bulk  is  found  in 
short  ]iaiiers  dispersed  in  a  wide  variety  of  often  unrelated  ])ubli- 
eations  media.  A  scientifically  trained  person  with  no  prior  knowl¬ 
edge  Avould  find  these  papers  as  small  curiously  sha])ed  pieces  of  a 
large  jig-saw  ])uzzle  for  which  there  is  no  ovei’all  guide  by  Avhich 
the  i)ieces  may  be  put  together,  or  from  Avhich  it  Avould  be  possil)le 
to  determine  whether  all  the  essential  i)ieces  are  jiresent.  This  book 
is  the  authors’  attempt  to  provide  the  first  such  guide  which  sets 
forth  essential  criteria,  not  onh"  of  the  nuts-and-bolts  variety,  but 
also  bejmnd  to  the  end  use  and  the  end  user. 

Technological  bottlenecks  are  fast  disaiipearing ;  improvements 
ill  the  reproduction  process  have  reached  the  jioint  where  at  least 
one  manufacturer  is  prejiaring  to  use  silver  film  at  a  1  ;60  reduction 
ratio  with  a  promise  of  A'ery  little  image  quality  degradation  at 
even  the  sixth-generation  cojiy.  Such  a  process  may  lie  more  ad¬ 
versely  affected  by  airborne  dust  at  the  point  of  use  than  by  the 
image  degradation  due  to  the  finite  limits  of  the  detail-rendering 
ability  of  its  lenses  and  light-sensitive  materials.  INIany  neAv  methods 
anticipate  ra])id  “dry  jirocesses”  reipnring  no  liquids  whatever; 
cojiy  images  often  depend  uiion  electrostatic  and  electromagnetic 
])henomena  that  show  surprising  promise. 

Despite  these  fast  moving  advanc(‘s  in  apparatus  and  materials, 
we  still  have  much  to  learn  about  how  to  encode  data  that  we  are  to 
store  in  miniature  in  such  fashion  that  it  may  be  retrieved  almost 
instantly  bv  the  man  of  goodwill  Avho  needs  the  data  and  is  entitled 
to  receive  it.  Apparatus  for  such  encoding  and  retrieval  must  beai 
some  reasonable  relationship  in  cost  and  size  to  that  used  to  stoie 
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the  data  itself.  In  the  ideal  ease  this  eomnionseiise  relationship  must 
fipply  finite  as  much  to  the  one-man  husiness  office  or  home  as  to  the 
mammoth  installation  that  mijjht  he  refpiired  hy  one  of  onr  hnpi’e 
industrial  orjranizations  or  even  by  the  Federal  Government  itself. 
There  are  many  indviiowns  ahead. 

At  this  j)oint  we  may  again  adopt  our  philosophy  of  a  decade 
ago:  “The  difficult  Ave  do  immediately.  The  impossible  takes  just  a 
little  longer.”  With  this  thought  there  is  but  one  safe  prediction 
for  the  future  of  America:  The  American  public  has  many  new 
and  wondrous  things  in  store — if  the  i)ublic  wants  them. 

Chester  j\I.  Lewis 

William  11.  Oefenhauser,  Jr. 


March,  1956 
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AIMS  OF  A  RECORD 
RETENTION  PROGRAM 


It  lias  been  said  that  the  maturity  of  a  cultural  age  can  be 
judged  (luiekly  by  the  volume  of  recorded  material  purposefully 
preserved  for  a  futui*e  time.  This  simple  statement  lias  far-reachiug' 
implications  concerning  the  nature  of  the  recording  process  in 
terms  of  what,  why,  when,  where,  and  how — as  it  relates  specifically 
to  the  persons  under  whose  guidance  the  material  is  recorded  and 
to  the  persons  by  whom  the  material  will  be  used. 

Recent  technical  advance's  in  the  field  of  human  eommuniea- 
tions  indicate  that  we  are  steadily  moving  forward  at  an  increas¬ 


ingly  rapid  jiace.  We  are  producing  larger  and  larger  quantities  of 
data  daily;  this  is  rejected  by  the  steady  increases  in  the  total 
(piantit}  of  record  medium  materials  consumed  for  recording  pur¬ 
poses.  In  certain  cla.sses  of  such  human  communication,  a  large 
peieentage  of  this  recoi'de'd  material  is  being  preserved,  not  only 
beeau.se  of  the  desire  of  librarians  and  archivists  to  pre.serve  a  copy 
of  the  material  for  the  cultural  benefit  of  mankind,  but  also  in 
the  interest  of  the  necessities  of  commerce.’’ 

The  need  for  the  retention  of  records  is  obvious.  All  of  us  as 
individuals  cberish  and  .save  items  of  interest  ranging  from  the 
purely  personal  to  items  of  ,,rofessional  and  busine.ss  interest 
Even  tor  an  individual  it  is  mandatory  that  some  items  such  as 
tax  records  be  preserved  for  deHnite  periods  specified  bv  law  or 
.stafute.  It  IS  advi.sable  fo  preserve  numerous  items  for  periods 
extending  well  beyond  such  mandatorv  periods 

Business,  an  activity  involving  the  coordinated  efforts  of  indi- 
Mduaks,  cannot  be  conducted  satisfactorily  without  adeouate 

throiigho,!!  dtv  I'.'.  'O'eas  located 

.  ,  s  ate,  country,  or  throughout  the  world. 
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When  an  item  has  l)een  documented,  the  document  must  he  circu¬ 
lated  to  all  iiiteia'sted  parties  or  copies  must  he  provided  to  them. 
Once  such  documents  have  been  acted  upon,  they  must  either  be 
stored  for  future  reference  if  they  are  of  long-term  interest  or 
destroyed  after  review.  The  decision  dej)ends  uimn  the  importance 
of  the  matter,  the  number  of  persons  concerned,  and  the  cost  of 
informing  them.  The  decision  regarding  the  disi)osition  of  a  par¬ 
ticular  document  hinges  upon  the  records  retention  i)rogram 
adopted;  this  program  is  an  outline  of  policy'  indicating  the  types 
of  records  retained  and  the  length  of  the  period  of  retention. 

A  library,  which  is  in  reality  a  specialized  form  of  centralized 
depository  for  large  nund)ers  of  records  of  interest  to  many  people, 
is  judged  by  the  user  according  to  its  ability  to  produce  the  desired 
records : 

(1)  adequate  in  content; 

(2)  in  the  most  convenient  form; 

(3)  in  the  shortest  period  of  time; 

(4)  at  the  lowest  cost. 

These  broad  requirements  are  no  ditfereiit  fundamentally  for  one 
class  of  document  user  than  for  another. 

It  would  not  be  practical  to  attempt  to  preserve  all  classes  of 
original  records  in  their  original  form  for  imletinite  jieriods  of 
time.  The  cost  of  storage  and  preservation  measured  in  dollars  per 
item  per  year  is  even  now  too  high  for  many  classes  of  items  and  is 
almost  certain  to  rise  still  higher.  (See  Chapter  X.) 

When  an  original  document  is  preserved  under  the  physical 
conditions  *  reciuired  to  prevent  deterioration,  conditions  which  limit 
its  deterioration  with  age  to  a  minimum,  the  document  has  lost  its 
most  valuable  asset,  accessibility.  Uuless  the  data  of  the  document 
are  accessible  to  tbe  jierson  who  needs  them  at  the  time  he  needs 
them,  it  fails  in  its  primary  ])urpose.  The  user  may  merely  wish 
to  look  at  or  read  the  document  and  ma}'  care  little  how  it  is  di.s- 

*  Til  the  case  of  a  ver.v  valuable  original  (locuiiieiit,  such  as  the  Constitu¬ 
tion  of  the  United  States  of  America,  these  conditions  might  be: 

(1)  within  a  trausiiarent  vessel  (glass  bell  jar  or  the  like)  that  has  been 
evacuated  and  filled  with  an  inert  nitrogen  atmosphere; 

(2)  shielded  from  all  ultraviolet  light  (illuminated  by  artificial  light 

turned  on  only  when  the  document  is  to  be  viewed); 

(3)  constant  room  temperature;  and 

(4)  constant  and  low  humidity  within  the  vessel. 
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played  or  presejited  so  long  as  it  is  reasonably  clearly  produced, 
lie  may  merely  want  a  readable  fair-(piality  paper  copy  which  he 
plans  to  employ  as  work  material  in  the  prejmration  of  a  new  docu¬ 
ment.  Or,  he  may  wish  to  have  a  high-(iuaiity  copy  of  the  document 
suitable  for  re{)i'oduction  in  a  book,  magazine,  or  newsiiaper. 

In  summary,  the  form  of  presentation  required  depends  upon 
how  the  user  is  to  utilize  the  document  and  its  data.  He  may  wish  : 

(1)  a  visible  display  of  all  or  part  of  the  document;  or 

(2)  a  copy  of  all  or  part  of  the  document — a  paper  copy  or 
a  trans])arency  copy. 

It  is  not  uncommon  for  a  user  to  want  a  copy  for  retention  only  after 
having  inspected  the  document  of  interest;  the  copy  may  be  of  all 


or  part  of  the  document.  Whether  he  orders  all  or  part  will  often 
depeiul  upon  its  availability,  its  cost,  and  its  rej)roduetion  quality. 
A  copy  may  be  temporary  or  it  may  be  (i-elatively )  permanent; 
the  user  may  need  one  kind  or  the  other  for  his  S])eeitic  purpose. 
Keadable  coi)ies  may  serve  most  users’  needs,  yet  some  uses  may 
demand  copies  with  excellent  definition  of  the  image,  i)articularly 
if  such  copies  are  to  be  used  in  a  new  publication  such  as  a  book. 

Any  of  these  disi)lay  forms  may  be  j^resented  at  different  ratios 
^^ith  ies})ect  to  the  size  of  the  original.  The  cojj}'  may  appear  as: 

(1)  1 :1  representation ; 

(2)  reduced  representation; 

(3)  eidarged  representation. 

If  the  document  appeared  in  color,  it  may  be  desirable  to 
display  it  in  color.  Once  again,  however,  cost  affects  the  mode  of 

in-esentation,  as  color  reproduction''  is  appreciably  more  costly 
than  black  and  white. 


bniee  a„  ml  docnient,  if  it  is  to  be  a,le(|uatelv  |,resei-ved 
will  he  relatively  iiiaeoessihle,  a  iihoto^rraphic  copy  of  the  doeiiiiieiit 
IS  made.  As  a  matter  of  definition,  we  should  distiiifriiisli  between 
preservation  of  the  original  format  and  tlioiifrlit  eontent  as  recorded 
on  the  or, eiinal  record  medium,  and  the  preservation  of  a  facsimile 
of  the  orienial  snigeet  matter  on  a  light-sensitive  niicroreeord 


•  U„fort„natel,v  the  color  .lyes  use.l  in  .nultilnyer  color  aim.  . 

Ie».s  fUKitive.  Multil.oyer  color  films  are  not  nse.l  for  the  I  I 
of  a  colore,,  image.  Three-color  separations  on  a  I  ack’atH  o'lr 
orclinar.ly  „,„,le  for  this  iniri.ose;  one  such  film  yiehls  the  1  " 

»ec„„,,  yiehls  the  green  image,  am,  the  thin,  fll,,,,  pm  red 
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nuitei-ial  such  as  niicTolilin  aiul  .Mierocartls.  lii  referring  to  the 
former  we  imiy  imply  tlie  adjeetive  “pi'iiiiary'’  wherever  the  word 
“pi'eservat  ion''  is  used  nnmoditied.  Where  a  faesimile  of  tlie  orig¬ 
inal  is  preserved  (as  in  the  ease  of  a  ])hotograpliic  copy),  the  term 
“secondary  "  seems  necessary  and  should  he  used  explicitly.  It  is 
not  unusual  today  for  persons  under  whose  guidance  material  is 
microcopied  to  discard  the  original  document  and  preserve  only  the 
facsimile  in  microtilm  form.  The  i)reservation  of  the  original  docu¬ 
ment  might  well  he  far  too  costly  to  justify  keeping  it,  or  its 
subject  matter  might  make  preserving  the  original  entirely  unnec¬ 
essary.  It  may  also  happen  that  the  original  record  medium  was  of 
a  type  that  is  subject  to  rather  rapid  decomposition.  There  are 
also  cases  where  retention  of  the  original  document  may  be  neces- 
sarv  because  of  poor  (piality  of  the  available  photographic  repro¬ 
duction  methods,  which  might  be  due  to  poor  photographic  tech¬ 
nique  and  handling  and/or  limitations  of  the  ecpiipment  and  of  the 
reproduction  process  itself.  In  either  event  a  photographic  copj' 
is  indicated ;  the  copy  is  made  as  a  reduction  to  effect  a  saving  in 
the  storage  space  required  and  to  effect  a  saving  in  the  cost  of  the 
tilm  used.  “Reduction”  is  defined  in  American  Standard  ASA 
Z38. 7. 8-1947*  as  the  ratio  of  a  linear  dimension  of  the  object  to  the 
corresponding  dimension  of  the  image  on  the  film,  ('ommon  values 
for  this  ratio  with  today ’s  materials  range  between  10  and  60  with 
14  to  20  probably  the  most  widely  used  values.  The  value  selected 
in  a  particular  case  should  be  a  compromise  among  the  many 
(juality,  use,  and  process  factors  involved  in  the  specific  application. 

In  practice,  microrecording  makes  possible  a  reduction  in  the 
number  of  cubic  feet  required  for  record  and  document  storage 
by  a  factor  between  10  and  100;  such  a  factor  may  be  called  the 
space  reduction  factor.  A  “microphotograph”  is  defined  in  Anieii- 
can  Standard  ASA  Z38.7.8-1947  as  a  reduced-size  photographic 
documeutary  reiiroduction  (generally)  too  small  to  be  read  by  the 
naked  eye.  .Microphotograi)hs  are  usually  made  for  record  pur¬ 
poses  from  documentary  material  such  as  texts  or  drawings  or 
fimni  physical  objects;  they  are  most  frequently  photographed  on 

microfilm.  .  , , 

Since  the  cost  of  active  storage  of  documents  is  3  to  roiv  . 

10  times  the  cost  of  inactive  storage,  it  is  not  unreasonable  m 

*  Reproducefl  in  Appendix  B,  pages  369  and  3/0. 
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persons  coiieeriied  with  the  costs  of  storage  to  seek  the  accessibility 
of  active  storage  at  the  cost  of  inactive  storage.  If  the  documents 
under  consideration  can  be  microtilmed  and,  after  mierofilming,  the 
originals  can  be  destroyed,  such  au  objective  becomes  possible  if  a 
space  reduction  factor  of  some  value  greater  than  10  is  used.  Since 
reduction  ratios  as  liigh  as  GO  and  even  more  are  feasible,  and 
ratios  of  tlie  order  of  IG  are  very  widely  used,  this  economical 


objective  can  no  doubt  be  approached,  if  not  in  fact  actually 
reached.  High  space  reduction  factors  are  indeed  the  key  to  low 
costs;  the  use  of  microrecording  where  the  space  required  is  one- 
tenth  or  less  of  that  required  by  the  original  documents  deserves 
serious  study  and  consideration.  A  study  of  the  costs  may  well 
indicate  that  it  is  possible  to  maintain  one  or  more  active  micro- 
recorded  files  and  one  or  more  mierorecorded  inactive  files  in  all 
places  required  at  a  cost  of  but  little  more  than  maintaining  only 
the  original  document  in  active  storage.  The  great  advantage  of 
accessibility  and  active  storage  at  the  point  of  use  combined  with 
the  low  cost  ordinarily  associated  solely  with  dead  storage  are  the 
primary  factors  that  encourage  all  who  keep  records  to  utilize 
microrecording  on  a  very  extensive  scale. 

In  summary,  microrecording  aims  to  accomplish  these  objec¬ 
tives  : 

1.  To  make  records  so  compact  that  the  cost  of  storage  of  the 
microrecord  is  reduced  markedly  with  respect  to  the  cost  of 
storage  of  the  original  document  (values  from  1%  to  10% 
are  common). 

2.  To  make  records  (relatively)  permanent,  so  that  there  is 
substantially  no  deterioration  of  the  document  with  age 
(25  years  or  moi-e  is  a  common  objective  for  ordinary 
storage). 


3. 


To  make  records  accessible  and  available : 

(a)  when  needed; 

(b)  as  needed; 

(c)  where  needed; 

(d)  continuously  over  long  periods  of  time; 

(e)  to  as  many  persons  as  need  them,  regardless  of  whether 
simultaneously  or  not ; 

(f)  in  as  manj^  different  locations  as  necessary,  regardless 
of  whether  the  needs  are  simultaneous  or  not; 
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(g)  in  the  most  convenient  form  for  eaeli  use  and  each 
user,  whether  displayed  visually  or  in  the  form  of  a 
copy — tem])()rary  or  ])ermanent; 

(h)  in  quality  adeciuate  for  each  neetl ; 

(i)  with  an  absolute  minimum  of  skill  required  on  the  part 
of  the  user  of  the  microrecords  (simple  foolproof  de¬ 
vices  are  presumed)  ; 

(j)  with  a  minimum  of  skill  on  the  part  of  the  technician 
or  librarian  making  and  preparing  the  copies  for  the 
user ; 

(k)  in  color,  if  there  is  need  for  color; 

(l)  at  the  lowest  cost  in  terms  of  first  cost  of  equipment  and 
in  terms  of  o])erating  cost,  including  maintenance. 

]\licrorecording,  as  of  today,  can  go  a  long  way  toward  meeting 
these  objectives  if  the  attributes  and  the  limitations  of  its  apparatus 
and  its  methods  are  fully  understood  when  the  compromise  among 
the  many  quality,  use,  and  process  factors  is  made. 


BUSINESS  AND  LEGAL  REQUIREMENTS 

EOR  RECORD  RETENTION 


Since  records  are  the  ineaiis  of  recording-  the  past,  the  present, 
and  the  future,  the  nieinory  of  an  organization  is  only  as  good  as 
its  records. 


In  practice,  records  are  processed* *  for  future  use.  In  libraries 
and  in  certain  kinds  of  industry  stored  records  are  called  upon 
frequently.  In  other  situations,  records  may  be  called  upon  infre¬ 
quently,  and  the  rate  at  'which  they  are  ac([iiired  may  increase  quite 
rapidly.  Tiider  the  latter  circumstances,  the  co.sts  of  handling  the 
records  and  the  importance  of  small  jihysical  deterioration  in  stor¬ 
age  become  ai)i)arent.  The  rajiid  increase  in  the  volume  of  material 
to  be  stored  implies  increased  costs  due  to  the  need  for  increased 
stoi age  space  and  for  the  additional  insurance  costs  arising  from 
the  increased  space  requirements,  as  well  as  increasing  problems  in 
accessibility  and  day-to-day  use. 


Ldjraries  have  been  concerned  with  the  acquisition  and  archival 
preservation  of  knowledge  in  printed  form ;  unfortunately  there  are 
few  other  fields  where  archival  i)reservation  has  been  an  objective. 
^alnable  data  have  been  lost  to  i)otential  users  through  careless¬ 
ness,  lack  of  knowledge,  and  the  lack  of  a  .sound  recoi-d  retention 
program.  .Much  that  we  have  today  remains  because  of  the  perma¬ 
nent  nature  of  the  materials  of  which  the  document  of  interest  was 
made  and  the  fortunate  yet  haphazard  manner  in  which  the  docu¬ 
ment  wa.s  stored  rather  than  because  of  forethought  and  prepara¬ 
tion  on  the  ])art  of  the  originator  of  the  document 

A  factor  fre(,uently  overlooked  is  the  need  to  retain  records 
piovide  data  in  the  event  of  a  law  suit  or  to  eomplv  with  govern¬ 
ment  demands  to  provide  records  for  tax  and  like  purposes. 

ro  solve  the  problems  of  preservation  and  use  at  a  cost  that  the 

ication  can  justify  suggests  that  microrecording  in  one  or  a 


*  Processing  is  a  series  of  acts  in  Avliich 
and  organized  for  use. 


documentary  material  is  acquired 
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luimbc'r  of  its  various  forms  be  utilized.  One  sigiiifieaut  application 
is  the  reprinting  of  a  rare  work  that  has  a  restricted  circulation,  or, 
in  the  ease  of  a  first  i)rinting,  a  work  with  a  very  narrow  field  of 
interest.  A  typical  example  is  a  university  thesis  published  as  a 
routine  recpiiremeut  for  an  academic  degree. 

Other  a))plication  aspects  for  microrecording  are: 

1.  It  reduces  the  amount  of  storage  space  required  for  inactive 
records,  and  therefore  reduces  the  cost  of  such  record  stor¬ 
age.  (A  typical  cost  might  be  j1>2.00  per  s(piare  foot  per 


year.) 

2.  It  reduces  the  amoiint  of  floor  space  required  for  active 
records  and  fherefore  reduces  the  cost  of  such  record  stor¬ 
age.  (A  typical  cost  might  be  $8.00  per  scpiare  foot  per 


year.) 

3.  It  reduces  the  amount  of  insurance  coverage  required  or 
lowers  insurance  rates,  resulting  in  a  lowered  overall  cost 
of  insurance  per  document  stored. 

4.  It  permits  the  establishment  of  disaster  or  war  damage 
controls. 

5.  It  permits  the  duplication  of  records  and  their  dispersal 
to  geographically  separated  areas  at  a  cost  comparable  with 
and  i)0ssibly  no  greater  than  the  cost  of  storing  the  original 
document.  This  duplication  and  disi^ersal  effectively  avoids 
irrevocable  loss  of  the  records. 

6.  It  facilitates  access  to  all,  or  given,  ])oinfs  of  desiied 
information. 

These  ]mints  cannot  be  achieved  without  a  thorough  study  of 
the  records  themselves  and  the  laws  pertaining  to  fheii  letention. 
In  turn,  the  retention  of  records  may  I)e  dependent  upon  goveiu- 
ment  retiuiremenfs  and  the  evidentiary  value  of  such  lecoids  in 
court.  If  they  exist,  some  statutes  admit  certain  types  of  micro¬ 
recording  and  photocopies  as  primary  evidence  and  others  as  sec¬ 
ondary  evidence.  The  laws  may  vary  from  state  to  state  and  from 

country  to  country. 


RECORD  RETENTION  PROGRAMS  AND  SCHEDULES 

Today  the  volume  of  stored  recorded  material  is  in  direct 
proportion  to  the  activity  and  interest  of  the  user.  Public  libraiies 
and  college  libraries  can  discard  obsolete  material  with  the  know  - 
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edge  that  the  discarded  copy  is  not  lost  to  posterity  but  is  main¬ 
tained  in  national  or  major  lil)raries  in  some  useful  form  should 
it  be  needed.  On  the  other  hand,  special  libraries  of  societies, 
organizations,  and  recording  centers  in  tlie  business  and  industrial 
world  often  find  that  tliey  are  tlie  sole  possessors  of  certain  original 
recorded  information. 

The  need  for  maintainiug  and  ])reserving  useful  documents 
is  an  imperative  one,  but  it  is  just  as  imperative  to  eliminate  and 
discard  useless  material.  Neither  of  these  recpiirements  can  be 
accoin])lished  without  analysis  of  the  material  itself.  The  absence 
of  such  analysis  leads  to  an  annual  waste  of  thousands  of  dollars  in 
storage  costs  or  unnece.ssary  exj^enditures  for  microfilming  on  a 
nonselective  basis. 


The  National  Records  Management  Council  Inc.  of  New  York 
states  the  following  about  record.s  in  the  average  business : 

(1)  less  than  10%  need  be  kejit  peiananently ; 

(2)  some  20%  must  be  kej^t  in  office  space  to  meet  current 
needs ; 


(3)  30%  should  be  transferred  to  storage; 

(4)  the  remainder  should  be  destroyed  or  sold  as  waste  paper. 
P>ig  business  and  government  have  become  increasinglv  aware  of 
these  recominemlations.  United  States  government  agencies  have 
saved  nearly  .$;>  million  through  a  recoi-ds  management  program 
1  ns  ,as  resnlted  m  the  recovery  of  office  and  storage  space  and 
the  release  of  transfer  cases  and  file  cahinets  for  enrrent  records 

A  .Tannary  l!)5o  “Hoover  ronnnission”  report  states  "the 
efTeetiveness  of  the  progress  made  in  the  management  of  government 
™  rds,  snrveys  present  objectives  and  operations,  and  .m,kes  addi 
tmnal  rec„n"nen.lat,ons  for  better  control.  Tn  part  the  report* 


ducted  l,y  the  Oe,,o,arSer?iee?'rdmMLrtTo'u"tirh'*  th^T^T 

-ur  ir:.  ::;:r:;re 


*  Coiiimis.sidii 
’iioiit.  Tji.sk  foiTo 
p.  43. 


of  of  tlio  Executive 

loport  on  paperwork  management, 


Uia.neli  of  tlie  (lovern- 
Fart  1,  .Tannary,  19.'i.5, 
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Duiiiig  fiscal  year  1953,  almost  950  million  documents  were  filmed  at  a 
cost  of  over  $4,840,000.  In  addition,  well  over  25  million  paper  prints  were 
made,  llie  utilization  of  Government-owned  equipment  was  small  (approxi¬ 
mately  18(4  percent).  Nonetheless,  $250,000  w'as  spent  on  rental  of  extra 
equipment,  and  ne\V  purchase  proposals  came  to  $600,000.  Most  Government 
agencies  had  microfilm  equipment  even  tliough  the  typical  installation  was  a 
small,  part  time  function. 

The  survey  showed  that  of  inicrofilm’s  many  applications,  40  percent 
aie  used  to  save  space.  However,  the  low  cost  of  records  storage  which  re¬ 
sulted  from  the  first  Hoover  Commission  has  made  tilniiiig  on  most  projects 
more  expensive  than  the  use  of  Federal  record  centers.  Figures  in  the  report 
show  that  microfilming  costs  on  the  average  $20  jier  1,000  records.  Since 
lecord  centers  cost  oiilj'  about  30  cents  per  thousand  records  per  A’ear,  the 
break-even  point  is  not  reached  for  more  than  60  years.  Of  course,  this  60-year 
ligiire  does  not  hold  true  in  all  instances.  For  some  projects  the  break-even 
point  may  be  as  low  as  15  years.  In  this  connection  it  is  interesting  to  note 
that  a  recent  British  rei^ort  *  concluded  that  microphotography  as  a  means  of 
saving  space  is  not  normally  economical  and  should  not  have  a  great  part  in 
the  preservation  of  records. 

The  greatest  jiotential  of  microfilming  is  undoubtedly  as  a  labor-saving 
machine  in  day-to  day  operations.  The  survey  reported  that  about  28  percent 
of  all  microfilming  was  in  this  area. 

All  oiitstaiidiiig  records  nianagemeiit  program  tveiit  into  effect 
Sejitember  18,  1953,  in  the  State  of  New  Jer.set^  It  is  known  as  the 
“Destruction  of  Public  Records  Act”  (Cliapter  410,  Laws  of  1953) 
and  establislied  a  State  Records  Committee  as  the  administrator. 
The  program  includes  a  records  retention  schedule  for  mnnicipal 
and  comity  officers  and  “standards  and  procedures  for  the  photo¬ 
graphing,  microphotograiihing  and  microfilming  of  public  records 
and  for  the  preservation,  examination  and  nse  of  such  records, 
including  tlie  indexing  and  arrangement  thereof,  for  convenient 
reference  purposes.  ’  ’ 

Westinghouse  set  n]i  a  records  management  jirogram  with  the 
result  that  120  carloads  of  valueless  doenments  were  destroyed  and 
another  300  carloads  were  shifted  to  less  costly  storage  space, 
saving  the  company  some  $250,000  annnally.  The  National  Rec¬ 
ords  iManagement  Council t  has  pi'oved  the  effectiveness  of  its  pro¬ 
gram  to  two  state  governments,  three  major  cities,  and  more  than 

*  Report  of  the  Committee  on  Heiiartmental  Reeoid.s  (Her  ifajesty’s 
Stationery  Office,  London,  July  1954,  p.  62). 

t  From  “Money  in  the  Waste  Basket,”  by  Perrin  Stryker,  Fortune, 
February  1953,  p.  144. 
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forty  corporations.  TJie  result  lias  been  the  reduction  of  expendi¬ 
tures  for  filing  equipment,  elimination  or  reduction  of  microfilming 
programs,  retrieving  money  through  the  sale  of  waste  papers  and 
by  transfer  of  remaining  records  to  low-cost  storage  areas. 

Microfilming  old  records  can  save  space,  but  it  may  he  cheaper 
to  store  the  originals.  In  some  cases,  owing  to  the  rarity  of  the 
record,  it  may  be  desirable  to  seek  some  form  of  permanent  preser¬ 
vation  for  the  original  and  use  microfilm  copies  for  reference. 
No  matter  which  course  is  taken,  each  is  dependent  upon  a  record 
retention  jirogram.  Such  a  program  can  be  established  through 
the  aid  of  specialist  consultants  assisted  in  their  evaluation  of  the 
records  in  que.stion  by  the  business  or  organization  involved. 
Before  any  material  is  discarded,  competent  legal  advdce  should 
be  sought  regarding  the  Federal  and  state  laws  applicable  to  the 
retention  of  certain  types  of  records  for  specified  periods.  Often  it 
may  become  nece.ssary  to  obtain  specific  advice  regarding  the  types 
of  records  that  may  or  may  not  be  acceptable  in  microfilmed  form. 
The  December  1953  issue  *  of  National  I\Iicro-News  of  the  National 
IMicrofilni  Association  li.sts  a  communication  from  the  United  States 
Treasury  Department  stating  which  types  of  records  should  be 
retained  in  original  form  for  Federal  income  tax  purposes,  and 
the  types  of  supporting  records  that  may  be  microfilmed. 

IMany  data  have  been  published  regarding  record  programs 
Some  publications  list  types  of  materials  that  must  be  maintained 
to  meet  the  re(|uirements  of  Federal  and  .state  laws;  others  list 
common  ])ractice.  Such  data  can  be  obtained  from  microfilmin- 
companies  record  specialists,  safe  manufacturers,  insurance  corn" 
panics,  and  fire  protection  associations.  Since  microrecordiim  is  in 

a  stage  of  rapid  growth  and  expansion,  no  single  list  can  be  com¬ 
pletely  comprehensive. 

An  indivi.lnal  analysis  of  recoivl  functions  is  essential  in  eaci, 
se  of  potential  application;  two  applications  are  rarely  if  ever 

ma  ntaineil  a  file  of  eopyriRliteil  railio  serijits  and  commercials 
.  d  some  that  were  nneopyriprhted.  Troceediiiss  were  broimht 
against  one  of  the  firm's  clienfs  regarding  advertising  slogans  me, 
m  the  eoniniereials.  Tt  was  necessary  to  trace  ree,,;!  lioofe  foT 

■  I''''-'"'!  ">  f'-fler  to  establish  that  the  agency’s  cHent 

•Natioaa,  Association,  Lafayette  Avo.,  Hingi.am,  Mass. 
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was  the  originator  of  the  slogan.  The  case  was  dropped.  This  situa¬ 
tion  indicated  that  it  might  have  been  a  wiser  course  to  copyright 
all  commercials.  The  danger  would  still  remain  that  certain  types 
of  data,  which  it  was  not  considered  worth-while  to  copj'^right, 
might  have  been  destroyed.  Even  if  the  data  had  not  been  de¬ 
stroyed,  it  is  possible  that  tliey  might  have  been  lost  or  borrowed 
and  never  returned.  Tims,  instead  of  winning  the  ca.se,  the  client 
might  have  lost  it.  If  such  records  were  ke])t  in  duplicate  form, 
such  as  microfilm,  it  might  have  been  po.ssible  to  destroy  the 
originals,  saving  storage  cost  yet  assuring  the  agency  that  a  com¬ 
plete  record  was  more  readily  availal)le  when  needed. 

Lists  of  retention  schedules  may  or  may  not  recommend  s])e- 
cifically  that  radio  scripts  and  commercials  be  retained.  There 
fore,  it  is  essential  that  record  classifications  be  checked  against 
such  lists  and,  in  particular,  against  classifications  to  be  retained 
that  are  not  mentioned  on  the  list.  Such  a  i)rogram  can  he  accom¬ 
plished  only  through  joint  consultation  between  a  legal  staff  and 
the  individuals  intimately  concerned  with  the  records.  This  should 
be  the  average  middle-of-the-road  procedure.  There  are  extremes 
where  every  record  is  kept  and  duplicated  in  some  form  or 
where  veiy  few  records  are  maintained.  One  large  business  firm 
maintains  a  ruthless  campaign  of  record  destruction  ou  the  premise 
that  the  storage  co.sts  of  the  destroyed  records  exceeds  the  cost  of  the 
loss  of  an  occasional  law  suit. 

To  begin  an  evaluation  of  I’ccords,  it  is  necessary  to  studj^ 
recommendations  for  record  retention.  One  of  the  most  useful 
lists  of  suggestions  is  that  of  Diebold,  Inc.,  of  Canton,  Ohio,  en¬ 
titled  “Business  Kecords  Cla.ssification  and  Retention  Recommenda¬ 
tions.”  This  material  a])pears  in  tabular  form  in  A]p)endix  A, 
pages  341  to  345. 

LIMITATIONS  FOR  CTVIL  ACTIONS 

Consideration  .should  also  be  given  to  limitations  for  civil 
actions  in  regard  to  contracts,  judgments,  promissory  notes,  and 
open  accounts.  The  1956  edition  of  the  Credit  Manual  for  Com- 
merciid  Lav's,  published  by  the  National  A.ssociation  of  Ci’edit 
Men,  tabulates  the.se  limitations  by  states  in  chart  form.  See 
Appendix  A,  pages  363  to  365,  for  details. 
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FEDERAL  REQUIREMENTS  REGARDING  RECORDS 

A  revised  regulation,  of  tlie  former  Office  of  Contract  Settle¬ 
ment,  which  is  now  administered  by  the  General  Services  Adminis¬ 
tration  of  tlie  United  States,  authorizes  war  contractors  under  cer¬ 
tain  conditions  to  destroy  contract  records.  It  appeared  in  page.'s 
1318-1319  of  Federal  Register  of  iMarch  7,  1953.  In  effect,  this  re¬ 
vision  outlines  tlie  measures  for  reducing  the  retention  period 
from  5  to  3  years  for  contract  records.  Aside  from  the  reduction  of 
the  retention  period,  the  regulation  is  precise  in  regard  to  stand¬ 
ards  and  indexing.  The  specificity  of  these  standards  makes  them 
a  valuable  guide  for  the  retention  of  other  types  of  material  in 
the  same  form.  For  this  reason  the  complete  regulation  is  reprinted 
in  Appendix  A,  pages  345  to  350. 

Another  useful  pamphlet,  entitled  “Retention  and  Preservation 
of  Records  with  Destruction  Schedules,”  is  published  in  a  revised 
edition  *  by  Record  Controls,  Inc.  (formerly  Chicago  Bureau  of 
Films  &  Indexing).  It  contains  summaries  of  the  major  govern¬ 
ment  regulations  affecting  business  records  such  as  labor,  income 
tax,  social  security.  There  is  also  a  survey  in  tabular  form  of  the 
length  of  time  a  number  of  firms  retained  specific  types  of  records; 
it  gives  the  minimum,  maximum,  and  average  number  of  years 
for  retention. 

EVIDENTIARY  VALUE  OF  MICRORECORDS 

After  an  appraisal  has  been  made  of  original  records  to  deter¬ 
mine  which  are  to  be  retained  and  which  are  to  be  destroyed,  it  is 
feasible  to  determine  which  records  may  be  kept  in  a  duplicate 
form  that  will  be  admissible  as  evidence  in  court.  18uch  determina¬ 
tion  should  not  be  made  without  the  advice  of  counsel.  Certain 
types  of  photographic  or  photostatic  copies  are  admissible  as  evi¬ 
dence.  In  fact,  an  additional  basis  for  determining  whetber  or  not 
certain  records  may  be  microrecorded  revolves  around  their  evi¬ 
dentiary  value.  IMost  of  the  microfilming  companies  have  lists  of 
statutes  and  laws  citing  the  admissibility  of  microfilm  as  in-imary 
or  secondary  evidence.  One  of  the  most  concise  studies  regarding 
this  point  Avas  compiled  by  tlie  Sipeeial  Committee  on  Protection 
of  Business  Beeords  of  tlie  Commerce  and  Industry  A.ssoeiation 


*  See  Bibliography  at  end  of  chapter. 


14 


MICllORECORDING 


of  New  York,  Inc.  The  report,  entitled  “Supplemental  Data,  Pro¬ 
tection  of  Piisiness  liecords,  is  rej)rinte(l  in  Appendix  A  pa^^es 
350  to  362. 

In  1951  a  public  law  was  enacted  by  the  United  States  Con- 
j^iess  A\hich  permits  jihotographic  reproduction  of  business  records 
in  various  forms,  assuring^  their  acceptability  as  evidence  in  court. 
3  he  text  of  the  law  is  ^iven  in  A])pendix  A,  j)age  366.  Ivcport 
No.  536  of  the  House  of  Representatives  of  the  82d  Congress,  1st 
Session,  ^ives  the  historical  background  of  the  necessitj'  for  such 
a  bill. 

Information  rej;ardin^  European  laws  ])ertainino-  to  micro¬ 
records,  obtained  directly  fi'om  ofheial  sources  of  the  countries 
listed,  is  »iven  in  Appendix  A,  ]>ages  367  and  368.  In  general,  at 
])resent  there  are  no  European  laws  in  effect  com])arahle  to  Public 
Law  129  of  the  United  States.  This  may  be  due  to  the  broader  ac¬ 
ceptance  and  use  of  microrecording  in  American  government  and 
indiLstry.  As  .such  use  increases  everywhere,  the  probability  is  that 
many  records  accepted  as  secondary  evidence  will  be  accepted  as 
primary  evidence  and,  where  needed,  laws  concerning  the  admissi¬ 
bility  of  records  as  evidence  in  this  form  will  come  rapidly  into 
existence  as  soon  as  theii'  effectiveness  is  realized  both  in  this 
country  and  abroad. 


DISASTER  AND  WAR  DAiMA(;E  CIONTRDLS 

The  destruction  of  valuable  records  and  a  complete  or  partial 
cessation  of  operations  can  occur  at  any  time  in  industry  as  the 
result  of  tire.  Hood,  ex])losion,  theft,  and  sabotage.  Normally  the 
first  four  factoi’s  could  also  affect  library  o];)erations.  In  both 
fields  war  is  an  additional  hazard.  Distance  in  itself  is  no  longer  a 
form  of  protection,  and  destruction  by  bombing,  atomic  or  other,  of 
large  densely  populated  industrial  areas  is  a  ]lossibilit3^  I  ndei‘ 
these  circumstances,  protection  of  records  is  necessary  if  daily 
operation  is  to  be  continued.  The  extent  and  type  of  disaster  may 
or  may  not  permit  some  salvage,  but  initial  jilanning  for  the  pro¬ 
tection  of  records  trom  disaster  or  war  should  be  made  on  the 
premise  of  total  destruction  of  .some  geograiffdcal  ai’eas  including 
an  area  where  original  records  might  be  stored. 

Protection,  duplictition,  and  dispersal  of  I’ecords  are  effective 
means  of  expediting  reconstruction  of  operation.  Ihe  extent  to 
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whieli  these  factors  achieve  protection  varies  with  the  needs  of  the 
individual  industry  or  library. 

Protection  of  records  against  disaster  such  as  tire,  flood,  and 
theft  can  be  achievetl  with  limited  duj)lication  and  dispersal  of 
records  in  storage  in  tire  and  tlood-resistive  record  vaults.  How¬ 
ever,  the  danger  of  bomb  explosion  necessitates  additional  cost  and 
a  more  extensive  dis]>ersal  and  protection  i)]an.  For  example,  a 
library  would  need  to  ])lace  its  original  rare  works  in  a  well-con¬ 
structed  vault,  perhaps  on  the  ])remises  of  oi^erations  but  preferably 
elsewhere.  Its  i)rimary  nec'd  would  be  to  duplicate  its  caial  catalog 
in  some  form.  This  would  be  the  basic  starting  point  for  resump¬ 
tion  of  its  o])erations.  The  speed  with  which  it  could  resume  some 
form  of  service  would  depend  upon  the  t^'pe  of  library. 

A  general  I’eference  library  could  restore  portions  of  its  col¬ 
lection  through  ])urchases,  gifts,  and  second-hand  book  dealers. 
Such  a  program  would  iiermit  limited  service  until  the  collection 
could  be  restored  through  new  printings. 

A  highly  specialized  or  technical  lil)rai‘y,  on  the  other  hand, 
would  jiresent  a  different  [)roblem.  It  would  need  to  duplicate  its 
card  catalog  and,  woi’king  from  it,  could  purchase  any  technical 
data  available.  In  many  cases  such  technical  data  might  be  the 
result  of  research  or  surveys  within  a  S])ecific  organization  and  not 
available  elsewhere.  The  need  for  the  services  of  such  a  library, 
l>articularly  if  it  belonged  to  a  vital  indu.stry  for  defense,  would 
be  much  greater  than  that  of  a  general  reference  library.  In  addi¬ 
tion  to  dui)lication  of  the  card  catalog,  it  would  be  necessary  to 
du])licate  one-of-a-kind  records  and  sui-veys  and  engineering  blue 
prints  and  drawings.  The  form  in  which  these  are  duplicated 
^\ould  depend  upon  their  relative  importance  to  the  industry 
served  by  the  special  library. 

Libraries  who.se  collections  consist  iirincipally  or  sidely  of  rare 
works  could  duplicate  these  works  by  some  form  of  microrecorditm 
and  store  the  originals  and  mierorecorded  copies  in  ditferent  prol 
tected  or  isolated  areas. 

lieeonls  in  nflier  type^  of  indnslry,  nonossni-v  for  tl.e  opera¬ 
tion  of  tliat  iM.lnstry,  would  liavo  to  l,e  evaluated  on  the  I, aria  of 
iidiat  IS  essential  for  daily  operation  in  the  event  of  total  loss 
lere,  too  the  time  element  for  reanmine  operation  may  vary 
Records  which  are  normally  kept  in  original  form  may  have  to  be 
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duplicated  to  meet  such  a  contingency,  for  example,  records  of 
clients,  customers,  and  accounts. 

When  records  are  microfilmed  solely  for  protection  and  tlie 
maintenance  of  business  (“on  the  same  scale  but  not  to  increase  it”) 
in  the  event  of  bombing,  investigation  should  be  made  to  determine 
whether  such  expense  is  deductible  as  a  tax  expense.  The  Ihiited 
States  District  Court  of  California  recently  awarded  a  refund  of 
disallowed  tax  deductions  for  this  specific  purpose  to  the  Los 
Angeles  (Calif.)  Times  iMirror  Co.  This  case  is  fully  reported  in 
1954  Standard  Federal  Tax  Reports  published  by  Commerce  Clear¬ 
ing  House,  Inc.,  Court  Decisions — Cited  54-2  USTC,  paragraph 
9688. 

Forms  of  Dit plication 

The  evaluation  of  the  use  of  a  record  will  determine  the  spe¬ 
cific  kind  of  duplication  necessary.  Duplicates  that  have  a  limited 
life  and  are  economical  to  produce  may  be  adequate  in  some  cases. 
The  size  of  the  original  record  maj’  determine  the  type  of  diqilicate 
made.  Duplicates  with  archival  value  may  be  necessary  for  certain 
tj^pes  of  records. 

Photostating  may  be  selected  if  the  necessary  e(|uipment  is 
owned  and  operated  by  a  user,  but  the  method  is  slow  and  such 
records  require  more  storage  space  than  other  types  of  duplica¬ 
tion.  Multigraphing,  mimeographing,  and  Ozalid  duplicates  may 
be  used  when  there  is  need  for  numerous  record  copies,  but  the 
processes  themselves  are  time  consuming  and  the  cost  of  using 
such  processes,  although  not  normally  warranted  for  single  copies, 
might  be  extremely  useful  for  organizations  with  numerous  sub¬ 
sidiaries  that  require  identical  duplicate  records. 

Once  original  records  have  been  reproduced  in  a  duplicate 
form,  it  might  be  advisable  to  make  aii  additional  set  of  the  records 
in  similar  form  and  place  it  in  storage.  Certain  micro-opaques  such 
as  Microcards  and  Readex  Microprint  can  be  readily  duplicated 

from  microfilm  or  plates,  respectiATly. 

IVIicrofilm  duplicates  used  for  visible  display  in  a  reader  are 
the  most  widely  used  form  of  microrecordiug  at  present.  The  tlexi- 
bility  of  the  variety  of  forms  and  applications  of  microfilm  now 
available  is  adequate  for  normal  usage:  16mm  microfilm  may  be 
used  for  small  documents  up  to  a  maximum  of  about  16  inches  in 
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widtl),  d5mm  inierodliii  will  accommodate  dociimeiit.s  aiul  drawings 
up  to' about  35  inches  in  width,  and  TOmm  microtilm  is  used  for 
documents  up  to  approximately  70  inches  in  width.  These  various 
sizes  of  microfilm  may  he  used  in  the  form  of  a  reel,  stii]),  oi  sheet. 
Many  firms  owning  their  own  e(iuipment  undertake  their  own 
processing  because  of  the  economy  of  the  operation.  Off-premises 
processing  (processing  In’  outside  suppliers  of  these  services)  may 
he  indicated  where  there  is  not  sufficient  daily  volume  to  warrant 
owning  such  equipment.  When  processing  is  undertaken  off  the 
premises,  consideration  must  he  given  to  the  vulnerability  of  the 
processor  in  the  event  of  war.  In  many  instances  processors  have 
purposely  selected  non-vulnerahle  sites  or  have  adecpiate  subsidi¬ 
aries  that  would  permit  continued  protection. 


Record  Ecjuipment 

Consideration  must  also  he  given  to  the  protection  of  record 
equipment.  Equipment  used  for  proce.ssing,  duplicating,  or  pro- 
.jecting  records  may  also  have  to  he  given  additional  storage  pro¬ 
tection,  or  identical  e(iui]unent  may  he  purchased  and  kept  off  the 
premises  ready  for  nse  in  the  event  of  any  emergency.  If  record 
duplication  is  performed  off  the  premises  by  an  outside  processor 
in  a  non-vulnerable  site,  no  additional  precautions  need  be  taken. 
When  duplicates  must  be  enlarged  to  be  read,  it  is  advisable  to 
have  additional  viewing  equipment  available. 


Utilization  of  Duplicate  Records 

Indexes  of  the  location  of  duplicate  records  .should  be  made 
and  dispersed.  Instructions  for  the  reconstruction  and  use  of 
records  should  he  developed.  Such  instructions  should  also  be 
duplicated  and  dispersed  and  should  be  understandable  to  a 
person  not  familiar  with  an  operation.  Personnel  may  not  be  avail¬ 
able  for  reconstruction.  Instructions  should  include  legal  authoriza¬ 
tion  and  the  assignment  of  responsibility  for  the  utilization  by  your 
own  personnel,  or  others  if  necessary,  for  the  complete  program 
including  salvage.  In  many  instances  economies  can  be  effected 
through  the  recoii.struction  of  records  from  other  sources  .such  as 
accountants,  auditors,  customers,  and  suppliers. 
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RECORD  STORAGE 

Evaluation  of  tlie  utilization  of  reeortls  cleteniiiiies  the  reten¬ 
tion  period  for  original  records  and  the  question  of  whether  or  not 
duplication  is  undertaken.  Such  an  evaluation  will  also  determine 
the  desired  life  of  a  record  duplicate,  which  in  turn  determines 
the  type  of  storage  necessary.  Some  records  and  record  duplicates 
such  as  microrecords  may  require  archival  storage  for  undeter¬ 
mined  periods  up  to  100  years  or  longer;  or  they  may  require 
only  short-term  storage  up  to  about  25  years  or  intermediate  storage 
for  periods  ranging  from  25  to  50  years.  Processing  and  housing 
requirements  may  vary  according  to  the  storage  terms  desired. 
Economic  considerations  may  prohibit  or  limit  off-premises  storage. 
For  this  reason  many  firms  provitle  only  fire-resistant  rooms  or 
vaults  on  their  premises.  Cash,  securities,  and  similar  assets  may 
have  to  be  retained  on  the  premises  in  order  to  continue  normal 
operation.  When  economically  feasible,  vital  records  and  those 
necessary  for  the  resumption  of  service  in  the  event  of  disaster 
should  be  duplicated  and  kept  in  iion-vulnerable  storage  areas. 

The  effects  of  the  atomic  bombing  at  Hiroshima  indicated  that 
well-constructed  bank  vaults  could  survive  an  atomic  blast  and 
retain  their  contents  in  good  condition,  even  though  the  building 
containing  such  vaults  was  destroyed.  European  companies  found 
that  their  vaults  withstood  bombing  during  AVorld  War  II  but 
that  water  from  broken  mains  or  water  used  in  quenching  fires 
often  entered  vaults  through  ventilators.  This  led  to  some  destruc¬ 
tion  of  records ;  the  damage  was  especially  evident  when  vaults 
were  underground.  The  companies  also  found  that  the  contents 
of  vaults  would  burst  into  flames  if  they  were  subjected  to  intense 
heat  for  prolonged  periods.  This  was  believed  to  be  due  to  spon¬ 
taneous  combustion ;  and  the  problem  was  solved  by  allowing  pro¬ 
longed  cooling  off  periods  of  a  week  or  longer.  Heat  and  steam  weie 
found  to  affect  microrecords  contained  in  some  vaults.  Very  few 
vaults  are  so  constructed  as  to  be  completely  waterproof,  steamproof 

and  heat-resistant  for  jirolonged  periods. 

Radioactivity  from  an  atomic  ex})losion  may  make  a  stoiage 
area  inaccessible*  For  this  reason  different  techniques  are  used  in 
the  selection  of  off-premise  storage.  Some  comi)anies  have  selected 
storage  facilities  in  isolated  areas,  yet  conveniently  accessible  to 
their'main  operation.  Storage  sites  have  been  chosen  because  they 
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were  not  near  niilitai'y  and  industrial  installations,  rivers,  harbors, 
and  railroad  eenters.  in  certain  instances  access  to  the  tlepository 
is  only  hy  car  or  bus.  Vaidts  have  been  built  within  atoinic-hondn 
resistaiit  buildings  cainoutlaged  to  look  like  a  residential  dwelling  or 
farmhouse.  Some  preference  has  l)een  shown  for  the  individual 
dei)ositoiy  rather  than  a  commercial  depository  because  it  was 
felt  that  a  commercial  depository,  containing  large  collections  of 
valuable  material,  might  in  itself  become  an  eneni}'  objective.  Eco¬ 
nomically,  it  is  not  always  feasible  to  construct  an  individual 
depositoi-y  to  meet  the  requirements  of  a  particular  operation;  for 
this  reason  commercial  depositories  are  used.  However,  in  the 
opinion  of  some,  commercial  depositories  and  their  contents  do  not 
in  themselves  become  worthwhile  as  a  militaiy  objective.  Deposi¬ 
tories  of  both  types  are  springing  into  existence. 


Commercial  Depositories  and  Protection 

An  excellent  example  of  a  commercial  depositoiy  is  tlie  Iron 
Mountain  Atomic  Storage  Corporation  which  is  located  near  Ger¬ 
mantown,  New  York,  some  125  miles  from  New  York  Citv  This 
depository  was  constructed  shortly  after  11)50  in  an  abandoned  iron 
mine  in  a  700-foot  knoll  that  has  been  renamed  Iron  Mountain. 
The  magnetite  ore  body  assaying  00%  iron  is  70  to  80  feet  thick 
in  shale  of  indeterminate  thickness.  Natural  protection  is  afforded 
both  in  site  location  of  the  ilepository  and  in  the  location  of  vaults 
within  the  mountain.  At  the  i)resent  time  there  are  approximately 
in  vaults  ranging  in  size  from  275  to  over  10,000  cubic  feet. 
ITovision  can  be  made  for  additional  custom-built  vaults  or  space 
in  a  general  storage  vault. 

Initial  access  to  the  vaults  is  through  an  administration 
building  constructed  of  reinforced  concrete.  Access  to  the  vault 
area  is  gained  through  a  guarded  grilled  entrance  to  a  vault  door 
weighing  28  tons.  Once  entrance  to  this  is  obtained,  the  way  is 
clear  to  private  or  general  vault  storage  rooms.  Each  individual 
vail  t  IS  eqiiqiped  with  a  steel  vault  door,  and  corridors  are  built 
in  the  same  structural  pattern  as  the  vaults.  The  mine  itself  is  dry 
all  levels  being  above  the  lowest  opening  which  permits  the  drain¬ 
age  of  any  minor  seepage  which  might  occur.  Air  conditioning 
AtencE  throughout  the  storage  area,  and  temperature  and  humidity 
controls  are  provided.  The  area  has  its  own  water  supply  and 
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standby  power  facilities  should  tlie  need  arise.  It  has  excellent 
security  arrangements,  both  physical  and  with  regard  to  i)ersonnel; 
there  is  a  twenty-fonr-liour  guard  service.  Its  facilities  are  satis¬ 
factory  for  storing  classified  matter  on  a  high  security  level.  On 
the  premises  there  is  e(iuipment  for  reading  and  reproducing 
microfilm.  Heat-sealing  of  records  and  valuables  in  metal  con¬ 
tainers  is  also  available.  The  canisters  used  are  so  constructed 
that,  once  sealed,  they  can  not  be  opened  without  destroying  the 
container.  This  commercial  depository  has  taken  into  account 
every  reasonable  requisite  for  the  protection  of  substantially  all 
types  of  records. 

Individual  Depositories  and  Protection 

Individual  or  private  depositories  should  not  be  constructed 
without  expert  opinion  about  the  selection  of  site  and  design  of  the 
vault  and  the  protection  methods  for  the  records  to  be  contained 
herein.  A  study  of  vaults  and  fire-resistive  file  rooms  has  been 
published  by  the  National  Fire  Protection  Association  in  their 
report  entitled  “Protection  of  Records,”  “  in  which  specifications 
for  fire-resistive  vaults  and  file  rooms  are  listed.  This  bulletin  also 
contains  information  on  the  intensity,  duration,  and  control  of 
exposure  to  fire. 

Photographic  and  microrecord  storage  often  imposes  tighter 
requirements  upon  storage  facilities  as  reflected  in  terms  of  cost 
than  those  for  jiaper  storage.  Theoretically,  best  storage  is  accom¬ 
plished  when  the  temperature  and  the  relative  humidity  of  the 
storage  area  are  kept  constant  at  the  ideal  values  for  the  material 
being  stored.  It  should  be  recognized  that  all  air  conditioning 
control  systems  function  because  some  change  in  temperature  or  in 
relative  humidity,  however  small,  has  occurred.  The  difference 
that  causes  the  system  to  correct  the  change  is  called  the  differential. 
The  difference  in  temperature  that  causes  the  system  to  act  to  coi- 
rect  the  change  in  temperature  to  occur  is  called  the  temperature 
differential.  Similarlv,  the  relative  humidity  difference  that  causes 
the  system  to  act  to  correct  the  change  in  relative  humidity  is 
called  the  relative  humidity  differential.  Generally  speaking,  tie 
smaller  these  differentials,  the  more  costly  the  installation. 


*  <5ee  Bibliography  at  end  of  chapter. 
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.Microiilin  that  is  kept  in  air-coiiditioiied  offices  ordinarily  does 
not  recjnire  either  additional  lininidification  or  dehuinidificatioii 
witliin  the  file  eahinet.  Present-day  film  materials  are  approxi¬ 
mately  in  balance  with  the  atmosphere  of  a  conventional  a ii -con¬ 
ditioned  office;  tliis  presumes  a  room  temperature  of  about 
and  a  relative  Immidity  of  40  to  50%.  Ordinarily  the  temperature 
and  humidity  settings  and  the  differential  settings  of  good  com¬ 
mercial  air  conditioning  installations  is  approximately  correct  for 
the  short  term  (25  years)  storage  of  commercial  microfilm  materials 
that  have  been  correctly  processed. 

Large  differentials  of  either  temperature  or  relative  humidity 
are  to  be  studiously  avoided;  these  are  indications  of  a  poor  air 
conditioning  installation.  There  is  no  reason  why  a  properly 
engineered  air  conditioning  installation  cannot  maintain  tempera¬ 
ture  within  a  conventional  office  or  library  storage  area  within 
2°F  and  witliin  a  few  percent  of  relative  humidity.  Relative  hu¬ 
midity  levels  above  50%  are  to  be  espeeially  avoided.  When  the 
humidity  reaches  the  upper  90’s,  as  it  does  in  humid  locations  in 
humid  weather,  condensation  frequently  occurs  within  the  file 
cabinet  in  which  the  microfilm  is  stored.  Humidity  cycling  and  its 
accompanying  condensation,  which  result  from  changes  in  tem¬ 
perature  when  the  relative  Immidity  is  in  the  85-100%  region, 
result  in  an  almost  ideal  environment  for  the  growth  of  fungus 
and  mold  on  the  emulsion  (image-bearing)  portion  of  the  film; 
such  mold  grows  luxuriantly  and  rapidly,  destroying  the  microfilm 
image.  (The  mold  feeds  on  the  gelatin.) 

In  its  study  the  National  h  ire  Protection  Association  makes 
the  following  recommendations  for  the  protection  of  microfilm 
against  damage  by  fire: 

hile  cellulose  acetate  film  does  not  l)urn  any  more  readily  than  paper 
records,  it  may  l,e  otherwise  affected  by  some  of  the  ordinary  storage  condi¬ 
tions  or  fire  conditions  which  would  not  affect  paper  records;  for  example, 
paper  is  not  affected  by  tl.e  temperatures  or  liumidities  encountered  under 
ordinary  storage  conditions,  but  high  climatic  humidity  at  ordinary  room 
temperature  may  affect  the  base  or  the  emulsion  of  microfilm.  Tliese  effects 
are  considerably  aggravated  when  humidity  is  coupled  with  high  temperature 

as  for  example,  when  the  temperature  is  aliove  200°  to  2riO°F  or  when 
paper  is  exposed  to  steam. 

to  fir')  'T  »'■  ■''-‘■"'■■i  vaults  are  expose,! 

lire,  tl,e  mter.or  does  not  read,  a  temperature  ui.ieh  is  .lamasiuK  to  pa|,er. 
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witliin  the  period  for  which  the  safe  or  vault  is  rated,  or  duriiiff  the  subsequent 
cooling  period.  The  interior  temperature  may,  however,  exceed  t’OO'’  to  250°E 
and  the  interior  may  contain  steam  iiroduced  from  the  heating  of  the  insula¬ 
tion  or  the  vault  walls.  While  these  conditions  would  not  be  damaging  to 
paper  records  on  the  interior  of  the  safe  or  vault,  tests  made  by  Underwriters’ 
Eaboratories,  Inc.,  by  film  producers  and  by  safe  manufacturers  indicate  that 
such  conditions  can  affect  the  ))ase  or  the  emulsion  of  microfilm,  either  due 
to  the  high  temperature  or  due  to  the  steam. 

Tests  show  that  when  microfilm  is  exposed  for  a  long  i)eriod  of  time  to  a 
temperature  of  22")°  to  27r)°F  in  the  presence  of  steam,  or  to  a  dry  tempera¬ 
ture  at  300°F  for  a  shorter  period  of  time,  the  film  warps  or  shrinks  so  that 
it  cannot  readily  be  run  through  a  projector,  although  the  individual  frames 
of  the  film  are  legible  and  reprints  of  them  can  reailily  be  made.  The  tests 
have  not  determined  the  point  at  which  temperature  alone,  or  temperature 
coupled  with  steam  will  avoid  such  damage.  Experiments  are  being  made  to 
determine  these  critical  points  for  film  stored  in  various  types  of  containers. 

The  tests  wdiich  have  been  conducted  to  date  indicate  that  for  maximum 


protection  against  steam,  microfilm  stored  in  safes  or  vaults  should  be  in 
friction-lid  tin  cans,  rather  than  stored  loose,  or  in  cartons,  or  even  in  tin 
containers  with  telescoping  lid. 

Obviously  in  an  uninsulated  record  container,  microfilm  will  burn  as 
readilj'  as  paper,  because  when  exposed  to  fire  the  interior  of  the  uninsulated 
record  container  is  almost  instantly  at  a  temperature  which  will  char 
either  microfilm  or  jtaper. 


Ill  an  infonual  eoinniuiiicat ion  the  National  Bureau  of  Staml- 
ards,  Washinoton,  1).  C.,  makes  the  following  recommendations 
for  storing  microfilm : 

For  safety  even  under  normal  circumstances,  microlilm  records  should 
not  be  kept  in  the  vicinity  of  the  original  records.  During  a,  national  emer¬ 
gency  important  records  should  be  moved  to  an  area  not  likely  to  be  involved 
in  hostilities.  If  this  is  not  practical,  an  underground  storage  vault  (not  a 
part  of  a  building)  seems  desirable.  Umlerground  vaults  are  usually  damp 
nd  if  this  is  the  case,  the  film  should  be  sealed  in  metal  vans  Before  sealing 
;:UL,  tl,e  mn,  should  he  ooudi.ionod  to  ahou.  11.1%  .olanvo 
allow  for  an  increase  in  relative  luuiiidity  lu  tiie  cans  doe  ti>  oueiing 
tanperature  to  that  in  the  vault.  If  the  vault  is  heated  to  usual  room  empera. 
Je  (liV  to  7.VF),  the  fihu  need  not  be  sealed  iu  eaus.  The  use  ot  drying 
salts  in  the  can  with  the  lilm  is  not  recoiumeiuled  though  such  salts  could  ) 
a  •  tl.o  vault  if  pronerly  repleiiislieil  as  needed.  Cans  need  not  be  used 
Tf  ar  iursa  s  t  -ed  iu'the' vault.  Uudergrouud  storage  should  protect 
;L  mL  records  from  damage  by  intense  radioactivity  hut  no,  „eees.,ardy 

f’rnni  thp  Rxplosive  forcc  of  a  direct  hit. 

Our  recommendations  for  dim  storage  under  normal  eoiulitioiis  are 

follows : 
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Where  hlui  is  stored  in  air-conditioned  offices,  no  iiumidification  of  storage 
cabinets  is  necessary.  However,  niicrofilni  storage  cabinets  equipped  with  trays 
for  salt  solution  in  the  bottoms  of  the  cabinets  for  humidification  purposes 
are  desirable.*  We  recommend  saturated  sodium  dichromate  solution  with 
an  excess  of  sodium  dichroinate  (undissolved  crystals  in  solution)  for  humidi¬ 
fication  purposes.  This  salt  will  maintain  52%  to  53%  relative  humidity  in 
air-tight  cabinets  at  room  temperature.  If  the  cabinets  are  not  reasonably  air¬ 
tight,  the  relative  liumidity  mentioned  above  will  not  be  maintained. 

Where  humidified  cabinets  are  to  be  used,  it  is  extremely  important  that 
they  have  intelligent  servicing.  In  dry  weather,  as  in  heated  rooms  in  the 
winter  time,  the  salt  solution  will  evaporate  and  water  should  be  replenished 
from  time  to  time.  In  the  summer  time  during  periods  of  high  humidity,  the 
salt  solution  will  take  up  water  and  some  should  be  removed  from  the  trays. 
It  is  very  important  to  see  that  an  e.xcess  of  the  salt  is  present  at  all  times. 
If  the  solution  becomes  less  than  saturated,  it  will  no  longer  act  as  a  de- 
humidifying  agent  and  in  extreme  cases  may  give  up  sufficient  moisture  to 
cause  tlie  film  to  become  damp  and  promote  the  growth  of  fungus  on  the 
film.  The  oi)timum  relative  humidity  condition  for  the  storage  of  microfilm 
is  40%  to  50%. 


Diebukl,  liic.,  in  its  Tecliiiiccil  .Alaiiual  851  entitled  “Approved 
I’lan  for  Record  Survival,”  makes  the  following  recommendations: 

V^aults  should  be  on  the  ground,  at  the  ground  level  or  not  too  far  below, 
because  vaults  in  fii  e-proof  steel  frame  or  reinforced  concrete  buildings  which 
are  supported  from  the  building  structure  of  the  lower  floors  may  not  preserve 
their  contents  unless  the  building  is  well  braced  and  the  vault  substantially 
supported. 

While  vaults  located  below  ground  level  are  less  vulnerable  to  an  actual 
explosive  bomb  tlian  those  on  the  ground  level  or  above,  consideration  must 
be  given  to  the  possibility  of  these  basements  being  fiooded  from  broken 
water  mains  by  the  explosion. 

There  is  another  reason  for  choosing  vault  and  storage  space  in  rural 
or  distant  areas  which  are  far  from  the  company’s  site  of  records  and  that 
IS  t  lat  all  records  in  a  vault  may  be  contaminated  by  radioactive  dust  being 
driven  through  cracks  in  the  vault  walls  by  the  force  of  the  atomic  explosion. 
ory  e^^  lau  ts  are  completely  waterproof  and  equipped  with  gas-proof  steel 

struX  "“ft  TT  r’  advisable  in  all  vault  con- 

uction  that  from  here  on  is  considered  vulnerable  to  atomic  bomb  attack. 

io  sum  up,  m  selecting  vault  and  storage  space  it  should  be  remembered 
ha  the  best  area  tor  storage  is  a  rural  area  far  from  an  intended  target 
that  the  vault  or  storage  space  should  be  on  the  ground,  or  if  below  groLd 

—  V  an  explosion,  that  no  microfilm 

*As  a  precaution  against  wide  variations  in  humiditv  ihnf 

during  breakdowns  or  during  seasons  of  the  year  when  air  Vf  ^^‘^ar 
not  be  used.  ^  conditioning  may 
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ever  should  be  stored  in  a  safe,  no  vault  should  be  occupied  by  duplicate  vital 
records  on  the  company’s  premises,  no  bank  vault  should  be  used  which  is 
three  or  four  lloors  below  ground  level  where  water  and  falling  debris  may 
damage  the  contents. 

Note  the  reference  to  gas-proof  steel  linings  and  vault  doors. 
Deterioration  of  the  tilni  base  oi-  i)aper  or  gradual  loss  of  quality 
of  the  photographic  image  may  be  caused  by  chemical  fumes,  par¬ 
ticularly  in  coal-mining  and  coal-bnrning  regions.  Proper  storage 
should  eliminate  such  fumes  by  washing  or  filtering  the  air  circu¬ 
lated  in  vaults  in  storage  areas.  The  entire  storage  area  should  be 
so  controlled. 

Storage  conditions  for  iMicrocards  and  other  photographic 
duplicates  should  be  similar  to  that  of  microtilm.  Storage  of  sheet 
him  follows  that  of  photographic  duplicates  and  microhlm  except 
that  additional  attention  must  be  given  to  the  manner  of  packing. 
To  avoid  injury  to  the  photographic  image,  the  adhesive  and  the 
paper  in  the  envelope  should  meet  the  reciuirements  of  the  Ameri¬ 
can  Standards  Association  specihcation  for  Photographic  Filing 
Envelopes  for  Storing  Processed  Photographic  Films,  Plates,  and 
Paiiers  (Zd8.8.21-1950) Kastman  Kodak  Company  has  made 
available  on  the  market  slip-on  transparent  “Kodapak  f  sheaths 
for  sheet  him,  and  sheets  of  Kodapak  for  photographic  prints  that 

in-otect  photographic  duplicates. 

Processing  requirements  for  archival  and  other  types  of  stor¬ 
age  are  stated  in  the  Eastman  Kodak  booklet  entitled  ‘CMicro- 

h  linin'^.” 

In  in-actice,  tlie  sti-insent  rcMuirements  for  air  cleanliness  in 
terras  of  an  inert  atiiiospl.ere,  and  for  small  differentials  ot  teni- 
iieratiire  and  of  relative  Imnii.lity  may  lie  relaxed  somewhat  tor 
lieadex  Microprint  if  the  paper  stock  used  has  a  hiftli 
of  alpha  cellulose  and  the  other  materials  are  non-nutrient 
Ineteria  and  fiiim-i  In  suhstanee,  Readex  Miero|irnit  is  a  piintin, 
process  and  not%  photo^n'apliic  one;  for  this 

elnlioratc  precautions  re(|uired  for  photosensitive  emulsions  ntilni- 
t  ;i!„in  as  an  ingredient  (usual  film  eraiilsions)  »■>;>  -  '  - 

materials  in  which  a  nutrient  plasticizer  has  been  used 

asea  fd  protective 

sheaths  and  protective  sheetings. 
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factiire  are  not  required  for  Readex  IMicroprint  due  to  the  absence 
of  such  bacterial  and  fungal  nutrients. 

COPYRIGHTING  OF  MICRORECORDS 

Works  issued  initially  in  the  form  of  a  microrecording  may  be 
protected  by  registration  of  a  claim  to  a  co])yright  in  the  same 
manner  that  any  printed  work  is  copyrighted.  The  decision  to 
print  in  the  form  of  a  microrecording  may  he  made  because  of  the 
space  and  cost  economies  that  this  form  of  record  offers  for  works 
of  limited  circulation  such  as  theses  and  dissertations.  Any  work 
that  is  cojiyrighted  in  })rinted  form  and  is  identically  reproduced 
in  a  microrecorded  form  such  as  iNIicrocard,  Readex  ]\ricroprint  or 
microfilm  is  covered  under  the  terms  of  the  original  copyright. 
The  Copyright  Office  of  the  Library  of  Congress'*'  has  this  to  say: 

Copyright  relates  to  the  “writings”  of  an  author  and  secures  to  him  or 
his  assign  the  exclusive  right  to  reproduce  the  work.  It  goes  therefore  to  the 
form  of  expression  rather  than  the  format,  medium  or  method  of  reproduction. 

There  can  be  but  one  copyright  in  a  given  work  and  the  setting  up  by 
registration  of  a  second  claim  for  a  new  copyright  based  upon  a  reprint  in  a 
different  medium  would  be  inconsistent  with  the  original  copyright,  besides 
being  an  apparent  attempt  to  claim  a  longer  term  of  protection  (based  upon 
a  later  date  of  publication)  than  the  law  allows.  It  seems  clear,  therefore, 
that  if  the  contents  in  the  new  form  are  identical  to  the  old,  the  original  cop.v- 
right  would  cover  the  re])rint  in  the  new  form. 

Where  substantial  additions  have  been  made  to  a  work  the  Statute 
affords  ground  for  a  neAV  registration  and  this  might  possibly  apply  to  a 
transparency  of,  say,  a  copyrighted  painting,  print  or  other  graphic  work 
where  the  transparency  might,  upon  its  own  merits,  be  deemed  a  reproduction 
of  a  work  of  art  copyrightable  under  subsection  (h)  of  Section  5  of  the  Statute. 

Photographs  are  “writings”  within  the  meaning  of  the  Statute  and  Avhere 
artistic  skill  and  intellectual  labor  have  gone  into  the  creation  of  a  pictorial 
transparency,  the  result  may  be  a  new  work  and  come  within  Section  7  of  the 
Statute  sub.iect,  of  course,  to  its  limitations.  Rut  where  the  matter  to  be 
reproduced  is  text  and  the  contents  in  the  new  form  are  identical  to  the  old, 
the  new  form  to  all  intents  and  purposes  would  seem  to  be  merelv  a  reprint 
of  the  old. 


SUMMARY 


The  startiiifT  point  tor  any  proo-rain  of  this  nature 
evaluation  of  records  and  tlie  establishment  of  a  recor 


is  a  sound 
d  retention 


*  Communication  of  April  24,  1953. 
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program.  Government  requirements  ami  the  evidentiary  value  of 
mierorecords  in  turn  have  a  bearing  upon  a  record  retention  pro¬ 
gram. 


hen  the  destruction  of  records  has  been  decided  upon,  cer¬ 
tificates  of  destruction  of  such  records  should  be  properly  author¬ 
ized  and  signed  by  the  custodian  or  officer  in  cliarge  of  such  records. 
Aside  from  maintaining  these  original  certificates  of  destruction 
in  safe  storage  areas,  microrecorded  duplicates  should  he  made  and 
kept  in  similar  storage.  Such  certificates  of  destruction  may  be 
made  for  material  no  longer  in  existence  and  not  duplicated  in  any 
form,  or  certificates  of  destruction  may  be  made  for  material  that 
exists  only  in  duplicate  or  microrecorded  form.  In  the  latter  case, 
the  certificate  of  destruction  should  appear  at  the  beginning  and 
end  of  each  microrecorded  duplicate  of  the  original  record  to  which 
it  applies.  Such  certificates  should  give  a  complete  description 
of  the  documents  destroyed  and  made  only  by  the  persons  auth¬ 
orized  to  destroy  such  records.  For  legal  reasons  certain  tyjies  of 
destroyed  documents  may  also  have  to  be  certified  l)y  others  than 
those  authorized  to  destroy  such  documents. 

Disaster  or  war  damage  controls  are  additional  reasons  for 
microrecorded  programs.  The  form  of  duplication  or  micioiecoid 
may  be  dependent  upon  the  size  of  the  original  or  the  life  desired 
of  the  duplicate.  Faiuipment  for  using  or  reproducing  microrecords 
should  also  be  dispersed  to  non-vuliierable  areas  along  with  micro- 
recorded  duplicates.  Generally,  storage  for  records  and  micro- 
records  should  be  undertaken  with  expert  advice.  For  the  most 
])art  commercial  depositories  affording  such  storage  have  already 
resolved  the  technical  and  expense  problems  which  the  individual 
library  or  concern  would  have  to  undertake  to  resolve  if  it  chose  to 

establish  a  private  depository. 
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SELECTION  OF  A 
MICKOKECOHDING  PROGRAM 


CAPABILITIES  AND  LIMITATIONS  OF  THE 
MICRORECORDING  PROCESS 


Reduction  Ratios  in  Theory  and  in  Practice 


Since  niicropliotographs  which  appear  on  inicrorecords  are 
reduced  in  size  to  the  point  at  which  they  are  too  small  to  read  with 
the  naked  eye,  the  raicrorecording'  ]irocess  must  provide,  at  the 
point  of  nse,  for  enlargement  of  the  microphotograph  to  something 
approximating  normal  size.  In  practice  there  is  rarely  a  need 
to  retain  a  j)recise  1  :1  relationship  in  size*  between  the  original 
document  and  the  displaj'  of  its  image  to  the  user;  it  is  often 
advantageous  for  the  nser  to  view  the  image  in  reproduction  in 
somewhat  enlarged  size.  One  example  of  such  enlargement  is  the 
display  of  newsprint  in  a  newspaper  colnmn  image,  where  the 
original  tyj^e  size  is  a  little  too  small  for  best  reading  comfort; 
an  increase  of  some  50^  seems  a  desirable  valne.  Since  only  a  small 
cost  difference  occurs  in  a  microfilm  reader  when  the  image  size  is 
so  increased  in  rei)rndnction  compared  with  its  1  ;1  size,  there  is 
ordinarily  little  reason  to  overlook  this  opportunity  to  provide  an 


image  more  convenient  for  the  nser. 

It  tlic'i-e  were  no  practical  limiting  factors,  reductions  far 
greater  than  l;(i(l  wonid  be  desirable  in  the  original  microrecord. 
Tlie  nse  of  greater  reductions  would  make  possible  greater  savings 
m  the  aniomit  and  tlicrefore  the  cost  of  storage  space  i-ecpiired  for 
the  microreemaled  doenments.  Tliere  arc,  however,  practical  limits 
to  the  anionnt  of  rednetiou  that  can  be  nsed  in  practice  and 
to  the  amount  of  consequent  eidargcment  that  a  particular  equip- 
nient  array  and  process  will  tolerate. 

are  I”!' t'w  like,  winch 
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Tlie  major  limitations  are: 

1.  The  first  is  tlie  (juality  of  tlie  original  image  itself.  News¬ 
print  for  example,  can  often  “stand’’  less  enlargement  with¬ 
out  becoming  fuzzy  than  some  varieties  of  the  highest  qual¬ 
ity  of  ])rinting.  There  are  significant  variations  in  quality 
among  newspapers;  many  newspapers  are  very  well  printed, 
some  are  good,  others  fair,  and  a  few  are  poor. 

2.  A  second  limitation  is  the  original  microrecord  medium 
itself,  and  in  its  exposure  and  processing.  Even  though 
microfilm  and  microrecord  materials  are  the  finest,  in 
terms  of  detail  rendition,  that  the  sensitized  film  industry 
is  capable  of  manufacturing,  they  are  capable  of  recording 
only  a  finite  amount  of  image  detail.  The  limit  is  freipiently 
reached  in  the  neighborhood  of  the  1  :b0  reduction  range; 


if  reduction  could  be  ]mshed  farther  readily  without  com¬ 
promise  or  sacrifice  of  performance,  there  would  be  little 
reason  for  hesitation.  Here  again  the  (piality  factor  enters: 
the  quality  of  the  film  used  for  the  original  microrecord; 
the  quality  of  the  lens  and  of  the  camera  used  to  make  the 
exposure ;  the  accuracy’  with  which  the  exposure  was  made 
(as  to  the  (piantity,  quality,  and  uniformity  of  light  used, 
accuracy  of  focus,  and  the  steadiness  of  the  image  relati\e 
to  the  camera);  the  quality  of  the  processing  for  the 
original  ndcrorecord,  including  the  (piality  of  the  methods, 
the  processing  machines,  and  the  chemicals  used,  as  ^\ell  as 
the  quality  of  supervision  and  know  how. 

3.  A  third  limitation,  one  frequently  overlooked,  is  the  number 
of  copying  generations  and  their  resiiective  (pialities  be¬ 
tween  the  original  microrecord  and  the  end-use  copy  derived 
from  it.  There  is  a  loss  in  detail  in  every  copying  step 
l)etween  the  original  microrecord  and  the  end-use  copy; 
the  least  loss  iii  detail  occurs  when  the  end-iise  copy  is 
made  directly  from  the  original  microrecord.  Since  a  loss 
of  about  30%  in  [lotential  detail-rendering  ability  occurs  in 
each  added  copying  generation,  and  commercial  oiierations 
frequently  show  much  larger  lo.sses,  there  will  be  many  cases 
where  an  end-u.se  copy  derived  from  intermediate  copies 
printed  from  an  original  microfilm  negafive  will  not  )e 
adeiiuate  in  quality.  The  best  (piality  in  (Mid-use  copies  is 
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obtained  when  the  number  of  generations  between  the 
original  niicrotilm  and  the  end-use  copy  is  a  minimum.  In 
practice  this  usually  limits  the  number  of  generations  to 
only  two,  the  original  microfilm  and  the  end-use  copy, 
when  large  reductions  of  tlie  order  of  30  or  more  are  used. 


Generally  speaking,  the  greater  the  reduction  at  which  the 
original  is  })hotographed,  the  less  is  the  likelihood  that  more  than 
a  single  copy  generation  can  be  tolerated  between  tbe  original 
microrecord  and  the  end-use  coi)y.  Assuming  usual  operating 
practices  witli  the  usual  vagaries  of  quality  in  processing  (these 
include  vagaries  from  organization  to  organization,  from  indi¬ 
vidual  to  individual,  from  material  to  material,  and  from  time  to 
time),  second-generatio)!  end-use  copy  from  a  microfilm  original 
sliould  be  adequate  in  (piality  whether  this  original  was  made  with 
a  reduction  of  ](>  or  of  40.  It  is  quite  probal)le  that  the  print  made 
from  the  negative  photographed  at  a  reduction  of  10  would  pass 
the  ((iiality  test  by  a  wide  margin,  while  the  print  made  from  the 
negative  ])hotographed  at  a  reduction  of  40  would  pass  by  only  a 
small  margin.  With  good  commercial  processing,  a  fourth-genera¬ 
tion  end-use  copy  from  a  microfilm  negative  photographed  with 
a  reduction  of  10  should  be  adequate;  with  poor  processing,  such 
an  end-use  co])y  would  probably  be  inadequate. 

In  recent  designs  of  microfilm  readers,  thei’C  appears  to  be  a 
trend  toward  gi-eater  microfilm  reader  enlargement  from  a  low 
\alue  of  19X  to  as  great  as  36x  ;  recently  one  has  been  announced 


at  60x.  Since  newspapers  are  usually  microfilmed  with  a  reduction 
of  1  :!()  (1:19  and  1:17  are  also  used),  the  effective  enlargement  of 
the  newsprint*  image  displayed  by  a  typical  reader  displaying 
t.vi)i(‘al  newspaper  microfilm  is  1/16  X  24,  or  a])in-oximately  Infix', 
roughly  50%  larger  than  normal. 


*  Tlie  usual  reason  given  for  the  use  of  .1  :in  or,  more  recently,  1-17  reduc¬ 
tion  IS  the  reduction  in  cost.  With  these  ratios  the  image  is  usually  placed 
crosswise  to  the  length  of  the  film.  Tn  a  largo  number  of  cases,  particularlv 
with  the  smaller  type  sizes  used  for  stock  quotations,  for  example  the  saving 
in  space  storage  cost  is  not  worth  the  readability  sacrificed  or  the  inconvenience 
caused  by  the  constant  read.iustment  of  the  reader  required  to  present  the 
top  or  bottom  of  the  pro.iected  image  clearly.  .Mthough  more  expensive  readers 
can  ,e  designed  to  overcome  such  prolilems,  such  difficulties  would  occur  with 

ther  microfilmed  material  photographed  in  conventional  manner  and  show 
on  these  readers.  snown 
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PRESERVATION  AND  ITS  RELATION  TO 
INI  ICRORECOR  DIN  G 

If  an  original  docnnient  is  stored  in  an  ordinary  file  cabinet 
for  future  nse,  no  special  i)recantions  are  ordinarily  taken  with 
regard  to  ])hysical  ])reservation  to  prevent  deterioration  in  storage 
if  the  time  interval  of  storage  is  short  comi^ared  with  the  normal 
document  life  under  such  conditions.  Tims,  if  an  original  letter 
written  on  a  good  grade  of  paper  with  good  ink  and  stored  in  an 
air-conditioned  office  can  be  expected  to  meet  readily  the  commonly 
realized  objective  of  storage  for  25  years,  it  is  almost  certain  to  meet 
the  common  statutory  requirement  of  7  years  if  that  is  all  that  is 
required  of  it.  If  the  ])aper  used  for  the  letter  has  a  very  high 
jiercentage  of  alpha  cellulose  and  meets  other  chemical  criteria, 
this  original  can  be  expected  to  last  for  100  years  or  more  under 
such  storage  conditions;  under  almost  ideal  conditions  such  as  are 
used  to  ]U’eserve  the  original  document  of  the  Constitution  of  the 
United  States  of  America,  it  might  be  expected  to  last  much  longer. 

It  has  been  said  that  the  contents  of  the  average  file  cabinet 
in  a  business  office  is  two-thirds  carbon  copies.  If  the  document 
of  interest  were  a  carbon  copy  of  a  letter  made  on  a  ver^  poor 
grade  of  yellow  second-sheet  paper  it  might  not  last  the  full  7-year 
ueriod  even  under  the  excellent  conditions  of  storage  desciibed, 
that  of  an  air-conditioned  office.  If  the  file  cabinet  and  its  contents 
were  stored  under  unfavorable  conditions,  as  in  a  damp  basement 
A\diere  book  bindings  mold  quickly,  such  poor  grade  second  sheet 
yellow  paper  could  disintegrate  in  as  little  as  a  year  or  two.  In  such 
a  file,  where  most  of  the  documents  contain  paper  of  only  the  poor 
kind,  frequent  inspection  of  the  files  would  be  nece.ssary  to  check 
the  condition  of  the  documents.  If  the  same  kind  of  poor  grade 
second  sheet  paper  were  used  for  making  replacement  copies  of  the 
documents  that  had  disintegrated,  three  copies  or  more  per  docu¬ 
ment  stored  would  lie  required  during  the  7-year  storage  perior  . 
The  cost  of  maintaining  such  a  file  would  be  prohibiti\e. 

If  the  carbon  copy  made  upon  a  very  poor  grade  of  yellow 
second  sheet  paper  were  kept  under  the  unfavorable  conditions 
mentioned,  it  would  be  neces.sary  to  inspect  the  file  about  once  every 
year  to  determine  what  documents  should  be  replaced  and  what 
‘documents  could  be  retained  until  the  next  inspection  would  occur 
a  year  later.  If,  however,  the  file  contained  carbon  coines  on  a  vei> 
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<4ood  grade  of  paper  with  a  very  iiigli  percentage  of  alpha  cellulose, 
regular  hut  far  less  frecpient  inspection  of  the  docunients  would  be 
required  to  check  their  condition,  and  the  copying  of  deteriorated 
documents  would  he  infrccpient,  if  indeed  it  would  he  needed  at  all. 
Thus  with  jioor  ])aper,  iiisj)ection  of  the  whole  file  once  each  year 
would  he  indicated;  the  average  carbon  copy  in  the  file  would  need 
to  he  copied  about  three  times  in  7  years  just  to  maintain  the  file. 
With  good  paper,  inspection  of  the  file  at  the  end  of  8  3’ears  and 
at  the  end  of  the  7-year  periotl  would  he  more  than  ade(piate,  and 
a  replacement  rate  of  approximately  1  document  in  1000  stored 
might  he  a  conservative  estimate. 

As  mentioned  previously,  since  the  photographic  facsimile  of 
a  document  may  he  considered  for  preservation  in  tlie  same  way  as 
the  document  itself,  it  seems  prudent  to  distinguish  between  them 
when  discussing  their  preservation.  The  term  “secondary  preser¬ 
vation”  will  he  applied  to  the  preservation  of  a  facsimile  regardless 
of  the  reduction  at  which  the  copy  is  made;  the  term  “preservation” 
will  imply  the  adjective  “iirimary”  when  reference  is  made  to  the 
document  itself. 

In  principle,  the  difference  in  storage  reciuirements  for  the 
two,  the  original  document  and  the  photographic  facsimile,  depends 
upon  the  difference  in  the  chemistry  of  the  materials  of  the  respec¬ 
tive  record  materials.  In  practice,  the  differences  are  often  small 
enough  to  he  ignored  as  the  chemical  composition  of  film  base  for 
microfilm  is  similar  to  that  of  acetate  sheeting  used  for  laminating 
documents;  the  optm  question  relates  to  the  film  emulsion  which, 
fortunately,  shows  its  longest  life  under  storage  conditions  similar 
to  those  which  are  best  for  the  film  base. 

If,  in  addition  to  storing  an  original  microfilm  facsimile  record 
in  such  a  manner  that  copies  may  he  made  from  it  or  of  selected 
portions  of  It  as  reipiired,  it  is  al.so  nece.ssary  to  .store  an  original 
microfilm  facsimile  record  for  archival  and  similar  secondarv 
pre.servation  purpases,  it  is  not  possible  to  have  a  single  piece  of 
film  in  s  orage  under  almost  ideal  conditions,  where  it  is  relatively 
maccessihle,  ami  at  the  same  time  to  use  that  ..umc  piece  of  min 
most  daily  to  in-ov,de  end-use  copies.  The  problem  is  solved  by 
making  two  original  facsimiles,  one  for  secondary  preservation  in 
aiciival  storage  and  the  .second  for  use  as  a  pre-print  material 
om  which  end-use  copies  are  to  be  made.  In  this  manner  no 
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compromise  with  principle  is  required  to  accomplish  both  archival 
storag'e  and  simnltaneons  availability  of  a  preprint  material  from 
which  end-nse  copies  may  be  made  as  re(iuired.  The  him  used  as 
preprint  material  will  beeome  marred  and  ])hysieally  damaged  with 
each  use,  and  the  effects  of  such  use  are  cumnlative. 


RECORD  DISPERSAL 


A  record  disi)ersal  program  may  recpiire  duplicate  records  in 
several  different  places.  Such  record  duplication  may  l)e  accom¬ 
plished  by  })hotograj)hing  the  original  document  as  man}'  times  as 
required,  making  as  many  microhlm  facsimile  originals  as  there 
are  locations  to  be  served.  Alternatively,  the  various  locations  may 
be  served  by  means  of  prints — photographic  copies  made  on  a  copy¬ 
ing  machine  tpi’inter)  from  a  single  original  or  from  a  small  num¬ 
ber  of  microhlm  originals.  To  a  considerable  extent  the  method 
chosen  in  a  sped  he  case  depends  upon  how  the  dispersed  records 
are  to  be  used  and  upon  how  much  records  made  by  the  different 
methods  cost.  The  primary  considei’ations  as  in  all  other  applica¬ 
tions  of  microrecords  are: 

(1)  the  accessibility  of  the  record, 

(2)  its  quality  in  end-use  reproduction,  and 

(3)  the  cost  of  providing  it. 

Accessibility  in  the  broad  sense  includes  convenience  to  the 
user  of  the  form  in  which  the  document  is  presented  to  him.  His 
customaiy  basis  of  comparison  is  the  original  document  itself.  Tn 

this  sense  accessibility  includes: 

(1)  the  size  of  the  available  document  facsimile,  normal  or 

microrecord ; 

(2)  its  reproduced  size,  the  size  as  seen  by  the  usei  , 

(3)  its  form,  whether  ojitical  image  (as  in  a  microtilni  readei ) 
or  trans]iarency  or  iia])er  print  if  in  the  form  of  a  copy. 


COST  OF  A  IVIICRORECORDING  PROGRAM 

To  accomplish  all  the  reipiired  objectives  at  a  iniiiimum  of 
cost  in  a  specific  microrecording  program  requires  detailed  con¬ 
sideration  of  many  factors,  some  explicit,  some  implicit  all  inti¬ 
mately  related  to  the  scope  of  the  program  and  to  how  each  portion 
is  to  be  accomplished.  If  the  program  is  for  a  business  office,  foi 
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oxaiuj)le,  the  a])plieal)le  record  reteiilioii  schedules  sliould  indicate 
wliether  an  original  document  shall  be  desti'oyed  or  stored  after  it 
has  becMi  satisfactorily  microi’ccorded.  If  stored,  the  period,  the 
physical  storage  conditions,  and  1  he  accessibility  must  be  specified 
precisely  because  each  aspect  of  a  specific  ilecision  reflects  a  differ¬ 
ent  cost.  Where  multii)le  coi)ies  of  documents  are  ordinaril}'  needed, 
many  factors  must  be  considered  in  determining  wliether  to  dis¬ 
tribute  original  material  in  normal  size  or  to  reproduce  it  in  some 
form  of  microtext;  distribution  of  multiiile  copies  in  original  size 
may  be  more  costly. 

After  a  specific  program  outline  has  been  selected,  decisions 
must  be  made  about  the  portions  of  the  jirogi’am  to  be  accomplished 
“in  the  house'’  (by  the  user  himself),  and  whether  with  rental  or 
purchased  ecpiipment,  and  what  portions  of  the  jirogram  (film 
processing  and  duiilicating  might  be  an  example)  are  to  be  accom¬ 
plished  bj'  outside  contractors  entirely.  Hefore  the  choice  is  nar¬ 
rowed  to  particular  sizes  and  forms  of  record,  sufficient  informa¬ 
tion  must  be  obtained  about  all  pertinent  sizes  and  forms  so  that 
the  user  will  know  that  his  choice  is  based  upon  ade(]uate  informa¬ 
tion,  not  only  about  the  forms  and  sizes  actually  cho.sen  but  also 
about  all  others  that  are  ‘‘near”  choices.  Accessibility  may  be  of 


primary  importance  in  the  end-use  record  becau.se  the  individual 
document  may  be  referred  to  fre(iuently  and  must  lie  located  by 
the  .search  methods  in  use  almo.st  instantly.  The  end-use  of  the 
microrecord  may  be  such  that  frequent  requests  are  made  for  the 
material  or  multiple  .simultaneous  demands  are  made  for  identical 
material.  The.se  may  be  controlling  factors  in  choosing  a  type  of 
mioroiwor.i  that  lends  itself  most  readily  to  servicing  sllell  re(iuests 
ilultiide  eoj.ies  of  mierote.Nt  may  be  less  expensive  in  opaque  than 
ni  mierohim  form  in  a  specific  case.  Yet  microHIm  inav  he  tlie 
medium  chosen  hceaii.se  of  its  higher  dehiiition  or  l.eeaime  micro 
him  reader  distribution  will  make  it  available  to  more  users 
Keaders  or  viewers  are  iisiially  |.iireliased  outright;  arrange 
nieiits  can  often  he  iiia.le  for  rental  or  leasing.  Kental  or  piirchL 
cost  should  he  ealcnlated  on  an  amortized  basis  in  all  mierorecord 
mg  programs.  ‘  According  to  the  United  States  Internal  Revenue 
epartment,  niierohlining  equipment  can  he  depreciated  on  a 
16-.vear  basis  for  nieoiiie  tax  purposes.  Therefore,  yon  can  normalh. 
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expect  your  e(piipmeiit  to  have  a  useful  life  of  at  least  16  years. 

Some  of  tlie  uses  and  applications  of  microrecords  are :  econo¬ 
mies  in  production,  storage,  collating,  binding,  handling,  and  trans¬ 
porting;  preservation  and  disaster  controls;  primary  publication  in 
microtext  form  of  historical  or  scholarly  material  that  would  be  too 
costly  to  reproduce  in  other  form  for  limited  markets;  microrecord¬ 
ing  business  and  other  records  that  are  acceptable  as  evidence  in 
courts;  microforms  of  research  material  such  as  periodicals,  new.s- 
papers,  abstracts,  theses,  maps,  charts,  engineering  drawings,  and 
other  scientific  data;  microrecords  used  for  interlibrary  loans,  card 
catalogues,  charging,  and  projection  for  educational  library  lec¬ 
tures. 

Although  cost  is  usually  the  impelling  factor  in  selecting  a 
particular  form  of  microtext  for  a  microrecording  program,  there 
are  instances  when  cost  is  not  the  primary  consideration  because  of 
the  end-use  of  the  microtext.  The  pressing  questions  are  “What 
will  it  do?”  and  “What  will  it  cost?”  A  study  must  be  made  to 
determine  the  accessibility,  storage,  use,  and  filing  costs  of  originals 
versus  facsimiles  in  microrecord  form;  the  retention  and  deteriora¬ 
tion  of  the  originals  in  storage;  the  point  at  which  it  is  cheapei  to 
microrecord  than  to  retain  originals;  and  whether  in  the  final 
analysis  it  is  more  satisfactory  to  retain  the  original  record  than 
to  utilize  its  content  in  the  form  of  microtext.  After  these  factors 
have  been  determined,  selection  may  depend  on  whether  multiple 
or  single  copies  of  the  original  are  desired.  If  only  a  single  cop\  , 
some  form  of  microfilm  is  indicated.  If  multiple  copies  are  desired, 
then  the  number  required  may  dictate  whether  microfilm,  Keadex 
Microprinf,  or  xAIicrocards  should  be  the  chosen  medium. 

In  general,  but  not  necessarily  in  the  given  order,  a  user  or 

purchasm-  of  a  microrecording  program  would  prefer : 

1.  Microtext  that  can  be  read  easily  for  prolonged  periods  if 

necessary.  ...  .  •  ^ 

2.  Jliorotext  that  is  selt-inclexin;;  (tlius  eliminating  extensue 

search ) . 

3.  i\Iicrotext  that  consumes  the  smallest  amount  of  storage 
.space  and  may  be  stored  in  existing  equipment  or  require 
a  minimum  amount  of  new  equipment. 

- ^^^uestions  and  Answer,  on  Burronglis  Microfllming,”  Bnrronglis  Co., 

Detroit  32,  Mich. 
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4.  xMicrotext  with  archival  properties  of  sueli  nature  that  tlie 
manner  of  storage  creates  a  niinimuni  problem. 

5.  Low-cost  readers  or  viewing  apparatus  that  accommodates 
all  or  most  types  of  microtext  and  gives  excellent  projection, 
without  damage  to  the  microreeord. 

MICROFILM 

It  is  usually  better  business  wisdom  to  contract  with  a  com¬ 
mercial  or  service  microtilming  company  for  all  the  services  needed 
when  a  program  is  first  put  into  effect.  In  microfilming  there  are 
many  technical  nuances,  both  photographic  and  management,  that 
are  essential  to  a  smooth-running  efficient  operation  which  func¬ 
tions  consistently  at  low  cost.  Some  of  the  elements  of  this  know¬ 
how  are  quite  elusive,  especially  for  people  who  are  not  technically 
trained ;  seeing  the  work  clone  by  competent  professionals  answers 
many  questions  that  might  otherwise  remain  unsolved  mysteries. 

For  this  reason  it  is  wise  to  ])resent  your  microfilming  problem 
to  at  least  two  or  three  competitive  companies;  from  among  these 
you  may  choose  the  successful  one.  Each  will  view  your  problem 
in  a  slightly  different  light;  all  will  have  something  useful  and 
constructive  to  contribute  to  the  chosen  solution  and  to  your 
understanding  of  the  microfilming  process  and  the  relation  of 
your  problem  to  it.  Each  re])utable  microfilming  company  can  ap¬ 
praise  your  problem  and  recommend  a  suitable  procedure  for  photo¬ 
graphing  and  for  processing;  their  i)rices  will,  of  course,  include 
their  labor  costs.  Such  costs,  being  conii)etitive,  usually  fall  within 
a  relativelj'  narrow  price  range;  on  the  other  hand,  the  prices  of 
equipment  needed  to  do  the  work  vary  over  a  very  wide  range, 
hugely  because  of  ({uality  differences  and  performance  differences 
among  the  various  pieces  of  equipment  and  because  of  the  wide 
variety  available  on  the  market. 

fine  of  the  most  imi)ortant  factors  in  determining  the  end-use 
form  of  the  microreeord  is  the  probable  freciuency  of  use  of  the 
record  ni  micro  form.  Frequently  the  manner  in  which  a  micro¬ 
record  is  to  be  filed,  indexed,  and  stored  dictates  the  form  chosen 
for  the  end-use  record.  A  number  of  factors  enter  into  the  choice ; 

(1)  the  number  of  documents  to  be  microreeorded  per  unit 
time ; 
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(2)  the  eliai’acter  of  the  tlueuineiits ; 

(2)  the  term  of  storage  of  the  (loenments,  whetlier  destined  to 
meet  a  legal  reciiiirement  of  statutory  kind  or  for  archival 
storage ; 

(-f)  the  iiund)er  and  kind  of  end-use  copies  required; 

(a)  when  the  end-use  copies  will  he  required,  whether  siniul- 
taiieoush"  or  not. 

To  a  considerable  extent,  if  the  probable  need  for  end-use  copies 
can  be  predicted  with  some  accuracy — in  terms  of  the  number  of 
times  per  year  that  end-use  copies  will  be  required,  and  the  form 
of  copy  best  suited  to  each  use  (or  if  only  a  master  file  is  recfuired), 
the  number  and  character  of  the  items  to  be  consulted — the  most 
desirable  form  for  the  material  to  be  stored  becomes  implicit.  Other 
forms  that  are  important  but  do  not  justif}"  detailed  description 
are  mentioned  in  Chapter  IX. 

The  microfilming  service  conq)an3’  cannot  determine  this  u.se 
factor  as  accurately  as  can  the  record  owner.  If  the  required 
information  is  not  available,  a  stmh'  shoidd  be  made  by  the  recoi'd 
owner  to  assist  in  determining  it.  After  the  required  information 
is  obtained,  the  service  company  can  make  the  necessary  recom¬ 
mendations  as  to  the  desirable  forms  of  microrecords  and  the 
processes  by  which  they  are  to  be  made. 

Infrequent  use  of  the  microrecord  usually  imj)lies  that  micro¬ 
film  is  best  in  reel  form.  Long  reels  may  be  desirable  when  reference 
is  based  upon  chronological  use  of  the  documents  photographed. 
In  certain  few  cases  negative  images  may  be  adeciuate  for  reference; 
when  this  is  the  case,  the  cost  of  the  positive  copy  is  eliminated. 
Ordinarily  one  or  more  master  original  protection  negatives  should 
always  be  kept  in  storage  for  protection  purposes  regardless  of 
whether  a  negative  or  a  positive  is  used  for  reference  purjmses. 
Such  master  original  ])rotection  negatives  are  preferably  photo¬ 
graphed  directly  from  the  original  document  when  the  reference 
original  negative  is  photographed. 

When  frequent  use  is  made  of  the  material  in  microfilm  form, 
consideration  should  be  given  to  one  of  the  newer  microfilm  methods 
of  using  one  or  more  frames  of  microfilm  in  protecfive  cards  or 
jackets.  Lsing  Filmsort  cards,  for  example,  it  is  possible  to  group 
multiple  frames  of  microfilm  on  one  subject  on  a  single  card. 
Subsequent  material  microfilmed  at  a  later  date  can  be  added  to 
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cfird.s  coiitaiiiing  the  .same  subject.  Using  tins  tecliiiKiue,  it  is 
po.ssil)le  to  group  various  tiliu  sizes  on  one  card.  For  example, 
descriptive  material  regarding  a  subject  may  be  niicrotilined  in 
Ibmm  size;  bine  prints,  drawing,  or  photographs  of  the  same  sub¬ 
ject  may  be  lilmed  in  35mm  or  TOnim  and  correlated  with  the 
descriptive  material  on  the  same  card.  The  additional  costs  of 
utilizing  microtilm  in  card  or  jacket  form  may  be  offset  by  the 
reduction  in  search  time  and  cost,  dhis  is  particnlaily  tine  when 
search  is  meclianized.  Single  or  multiple  frames  of  microfflm  on 
a  given  sidiject  can  be  mounted  on  a  card  that  is  punched  or  coded. 
Almost  any  tyiic  of  commercial  punched  card  can  be  utilized  for 


this  jnirpose. 

Sheet  him  or  TOmm  him  may  sometimes  be  preferred  for  ref¬ 
erence  use.  I’aiier  positives  or  the  so-called  “Microtape”  or  “Micro- 
strip"  may  be  more  economical  yet  satisfactory  for  other  applica¬ 
tions.  The  end  use  of  the  microrecord  must  be  given  very  careful 
consideration  when  a  choice  is  being  made  from  the  wdde  variety 
of  microhlm  forms  available.  It  might  also  be  helpful  when  mul- 
tijile  copies  of  microrecords  are  desired  to  compare  the  applications 
and  costs  of  oiiaques  such  as  Microcards,  Readex  Microprint,  and 
those  of  transparency  records  in  microhlm  form.  The  hnal  decision 
should  be  arrived  at  only  after  a  study  has  been  made  of  all  forms 
of  inicrorecords,  their  uses  and  respective  costs. 

Costs  of  microhlming  should  become  lower  per  unit  quantity 
as  the  volume  of  records  to  be  processed  becomes  larger.  In  all 
cases  it  is  the  quality  of  the  work  done  that  is  of  primary  impor¬ 
tance.  W  hen  competitive  bids  are  obtained  from  service  companies, 
a  lower  bid  should  not  assure  the  order  to  the  lower  bidder  unless 


the  record  owmer  can  be  assured  that  the  quality  of  the  w^ork  to  be 
•  lone  is  at  lea.st  the  eipial  to  that  required  by  the  application  and 
equal  also  in  quality  to  the  work  of  the  higher  bidders.  Since  the 
end  result  is  so  important,  it  is  better  to  pay  a  slightly  higher 
price  and  obtain  microfilming  of  high  photographic  quality  than  to 
pay  a  somewhat  lower  jirice  and  obtain  results  that  defeat  the  ob¬ 
jectives  of  the  microfilming  program.  Generally  speaking,  a  large 
company  or  one  that  has  been  in  business  a  long  time  has  more 
know-how  than  the  newcomer.  Despite  this  generalization,  new 
companies  come  into  being  from  time  to  time  because  of  the  market 
demand  for  better  quality  at  a  lower  price,  and  sucli  new  firms 
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show  a  j^rasp  of  the  teelniical  and  husiiiess  aspects  tliat  make  it 
possible  for  tliem  to  deliver  a  sni)erior  quality  product  at  very  little 
more  than  the  ‘•eiieral  market  price. 

All  too  often  the  preparation  of  material  for  microtilming  as 
well  as  its  snbse{pient  handling  in  process  is  left  entirely  in  the 
hands  of  the  microtilming  company  without  any  examination  by 
the  user  of  the  methods,  teelniical  or  Inbliographic,  or  even  of  the 
facsimile  original  microreeord  itself  or  of  any  of  its  end  products. 
Since  microfilming  is  a  service  operation,  it  should  be  clearly  under¬ 
stood  between  the  two  parties  just  what  services  are  to  be  per¬ 
formed.  In  the  final  analysis,  the  responsibility  for  correct  biblio¬ 
graphic  and  technical  practices  .should  be  jointly  shared  by  the 
microfilming  comiiany  and  the  owner.  Knowing  that  the  purpose 
of  microfilming  is  to  jirovide,  at  the  point  and  time  of  use,  a  clear 
and  distinct  photographic  image  that  is  snb.stantially  free  of  deteri¬ 
oration,  the  user  should  take  from  the  original,  after  it  is  developed, 
short  samples  in  the  form  of  test  clippings  from  the  ends  of  finished 
films;  such  clippings  should  i)rovide  special  exposures  for  process 
check  by  means  of  such  tesfs.  The  clippings  should  be  tested  for  all 
retjuired  attributes  by  a  com})etent  testing  organization.  Since  the 
average  library  or  business  does  not  ordinarily  have  competent 
engineers,  physicists,  chemists,  and  like  speciali.sts  available  for 
this  work,  the  tests  should  be  made  by  competent  independent 
commercial  testing  laboratories;  these,  too,  offer  their  services  on 
a  contract  basis.  A  routine  check  of  the  dimensional,  chemical, 
j)liysical,  and  other  standards  including  the  standard  tests  such  as 
tliose  descril)ed  in  this  book  will  be  found  very  valuable  and  eco¬ 
nomically  worthwhile  when  conducted  as  a  routine  mattei  in  check¬ 
ing  all  products.  Such  testing  can  be  budgeted  on  a  percentage- 
of-the-total  basis;  such  budgeting  when  worked  out  with  the  com¬ 
mercial  testing  laboratory  will  provide  a  maximum  of  service  at 
the  minimnm  cost  when  intelligently  api)lied. 

In  doing  this  work  for  yon,  the  commercial  testing  laboratory 
will  apply  the  princijiles  of  statistical  quality  control.  Such  inspec¬ 
tion  niu.st  be  expected  to  turn  up  defects;  all  that  inspection  can 
do  is  to  reject  that  which  is  bad;  it  cannot  improve  a  product 
already  made.  In  the  beginning  it  will  be  nece.ssary  to  do  consider¬ 
able  testing;  it  is  reasonable  to  believe  that  the  purchaser  s  la  le 
more  concerned  about  accepting  something  that  is  defective 
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lie  is  about  rejecting  sonietliiiig  that  is  good.  A  clipiuug  sample 
should  he  taken  from  every  roll,  or  at  least  for  every  day’s  output. 
A  clipping  sample  slionld  also  he  taken  from  all  copies  made,  or 
all  intermediate  copies  required  to  produce  the  desired  end-use 
copies.  If  a  sam})]e  from  each  .stage  in  the  })rocess  is  available  for 
each  da.y,  it  l)ecomes  possible  to  locate  tlie  source  of  trouble  and 
to  specify  how  to  correct  it  should  an  unsatisfactory  product 
he  produced.  Generally  speaking,  when  the  ])roduet  is  “in  good 
control,”  that  is,  when  under  test  it  consistentlj'  shows  that  all 
recpiirements  are  being  met,  tin*  need  for  testing  becomes  a  small 
percentage  of  the  production  cost ;  when  determined  in  accordance 


with  the  Ameriean  Standards  Association  statistical  quality  con¬ 
trol  methods  Zl.l,  Z1.2,  and  Z1.8,  it  becomes  ])ossihle  to  meet  the 
goal  of  statistical  control — that  of  providing  the  maximum  amount 
of  certainty,  of  i)roduct  .sati.sfaction  at  the  minimum  of  cost.  The 
pm’centage  of  product  to  he  tested  dej^ends  upon  the  quality  level 
of  the  product;  when  the  quality  level  is  consistent  and  high,  the 
amount  of  testing  required  to  a.ssure  that  the  quality  level  is  what 
It  IS  supposed  to  he  becomes  small.  The  collection  of  test  data  is 


nece.s.sary  to  determine  just  what  the  quality 
level  proves  to  lie  high,  the  amount  of  testing  re’qtiired  can  "be 
reclnced  as  dictated  lij-  the  mathematical  criteria.  The  commercial 
testing  lahoratorv,  in  working  out  a  testing  contract  with  yon 
will  be  glad  to  tell  yon  what  they  consider  important  and  how  they 
determine  the  order  of  importance.  This  knowledge  has  been  gath¬ 
ered  by  specialists,  it  is  decidedly  to  your  advantage  to  make  ii.sc 
ot  this  most  valuable  know-how. 


Inspection  of  the  product  by  the  commercial  testing  lahora- 
ory  eoiistitntcs  ni.snrance  that  nothing  .serious  will  arise  to  inter- 
with  accoiiiplishment  of  the  ohjcctives  of  the  mieroHliiiiim 
ptjraiii;  1  some  deviation  is  noted,  it  can  be  determined  acci, lately 
.^Id  corrected  promptly.  As  described  in  “Are  Your  fl,c .  fi. 

Deteriorating  Acceiitahlv *  7  iai- t  "  ciofilms 

fu  •  .  ■  ■  piocessors  who  supplied  4‘^  69^  of 

him  in  a  certain  microfilmiiio'  pnMn-nn  hnA  fi  r  iV  * 

^>^eted  hecanse  of  ^^si  i:;;:  rtm; 

*  See  “Clapp,  Ilensliaw,  and  Holmes”  in  u;i  r 
cliapter.  ’  l^i'-liography  at  end  of  this 
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Processor 

%  rejects 

%  of  total 
supiilied 

A 

8.9 

17.4 

B 

13.C 

1.5 

0 

5.5 

1.8 

D 

U.5 

19.1 

E 

55.0 

0.9 

F 

O.G 

1.5 

G 

0.5 

20.0 

When  nolihed,  I’roeessor  G  requested  the  return  of  42  reels  for 
reeheek  whieh  were  returned  in  good  order.  Siieli  deviations,  if  they 
oecur,  will  he  reported  by  the  eoiinnereial  testing  laboratory;  and 
it  is  probable  that  your  supplier  will  eorrect  the  diffieulty  in  the 

same  way.  •  i  i  • 

With  the  knowdiow  acquired  by  observing  professionals  doing 

your  work  over  a  period  of  time,  yon  may  approach  the  problem 
of  running  vonr  own  installation  and  making  the  necessary  cost 
estimates  whmi  there  is  a  large  and  steady  volume  of  documents  to 
be  recorded  daily.  (Jenerally  speaking,  the  volume  of  him  to  be 
luuullca  dailv  must  be  really  sizable  to  justify  tlie  pure-base  of 
processiua  ecpiipmeut ;  ordinarily  only  a  small  pereeutage  ot  users 
of  mieroblu.  eau  justify  it.  It  is  usually  good  business  praetiee  to 
purebase  uou-speeialized  mieroHImiiig  services,  as  these  are  qui  e 
eompetitive;  it  beeomes  desirable  to  lease  equipment  tor  plmto- 
oraiibiug  ivitb  ail  option  to  buy  in  the  ease  of  speeial, zed  services 
b't  r  sufficient  kiiow-lunv  Has  been  acquired.  It  ,s  t be  record  volume 
,„a,  iisuallv  determines  ivl.etl.er  material  is  to  be  pbotograpbed 
or  off  site  and  processed  on  or  off  site  of  the  original  re«,rd. 
In  some  eases  security  requirements  or  the  fragi  itv  o  ic  leioii 
av  die  it  mandatory  for  the  work  to  be  eoiidiieted  on  the  sit. 
s  omewhat  rare  that  the  security  requirements  as  established 
,,V  'ooveriimeutal  agencies  will  require  that  the  documents  must 
lie  photoe-rapliod  and  processed  on  site  by  the  contractoi  s  own 
"er«!,"uer'  many  contract  firms  have  the  special  security  clear- 
qnces  required  for  the  various  degress  of  security  i  equn e(  • 
s  Cb  spe  nl  oases  the  contract  companies  have  modified  tlieir  nor- 
pn^dures  to  meet  the  seeiirity  and  other  opcratiomd  nee  s. 
:\Iicrofdming  is  now  at  a  stage  of  very  ra]nd  groutli.  A  c  < 

aetcristie  of  rapid  growth  is  rapid  change  of  mater, als  am  me 
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for  the  puri)ose  of  improving  the  final  product.  Desi)ite  the  fact 
that  tlie  U.  S.  Bureau  of  Internal  Revenue  has  established  16  years 
as  the  depreciation  term  for  microfilm  eciuipment,  there  is  no 
assurance  that  the  etiuipment  tliat  you  a  it  buying  will  not  become 
obsolete  some  time  before  the  16-year  term  has  expired.  Unless 
the  savings  resulting  from  owning  and  oj^erating  one’s  own  micro¬ 
filming  facility  are  large  enough  to  show  a  saving  even  with  ac¬ 
celerated  depreciation,  the  purchase  of  camera  and  like  equipment 
is  difficult  to  justify. 


IMaiiy  manufacturers  lease  equipment  with  an  option  to  buy; 
the  sums  paid  under  the  lease  are  jiartially  credited  toward  the 
l)urchase  jiriee  in  many  such  cases.  Eastman  Kodak,  for  example, 
(piotes  prices  under  lease  and  for  outright  sale  on  much  of  their 


eciuipment ;  the  ratios  between  yearly  lease  costs  and  purcha.se 
prices  for  their  equipment  will  be  found  comparable  to  the  similar 
figures  quoted  by  others.  Such  ratios  are  especially  useful  in  making 
cost  estimates  for  projected  programs. 

Generally  speaking,  the  larger  manufacturers,  being  strono-lv 
Hiiajiced,  are  in  tlie  I>est  iKisition  to  offer  a  prospective  nser°o'f 
microfilming  tlie  option  of  lease  or  purchase.  Smaller  mannfac- 
tiirers  often  make  at  least  equally  satisfactory  eqiiipnient,  and 
sometimes  make  specialized  equipment  that  is  better  suited  to  a 
specific  need  ;  such  equipment  may  not  he  offered  on  lease  lint  niav 
only  he  sold  outright.  The  products  of  such  firms  are  not  neces- 
sail  1  aiii  letter  or  any  worse  merely  hecanse  of  the  wav  the  firm 
s  financed  or  its  products  marketed;  it  is  the  performance  of  the 
eqinpiiient  that  really  counts.  The  performance  is  rarely  described 

Moiknigs  ot  specialized  equipment  that  produces  the  desired  docn 

men  copies  when,  where  ami  as  needed  with  the  desh"  '  amt' 
Ht  the  lowest  cost.  (judiiTA 


16nnn  Microfilm 

Uocnments  that  are  apiiroximately  8'/  l)\r  ii  *  i 
'm»-e  than  10  inches  in  width,  such  as' letters  books‘"h  ’T:  T  ’i’."' 
aie  nsnally  recorded  on  Ifinmi  microfilm.  Diehold,  Inc',  lia.rnmde 
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STORAGE  FILES 


Estimated  costs  of  PHYSICALLY  STORING  records 

TransfcrrinK  one  active 
file  and  storing  it  for 
one  year 


1*  A«\)uisition  of  file.  So  20  drawer  estimated  landing  coat  including  freight.  Amortised  over  10-year 

.  $  .62 

1.  FUx>r  space  iff  S'  sq.  ft.  drawer  to  provide  for  adequate  aisle  room.  Space  cost  per  file  (o-  $2  per 

sq.  ft-,  stacking  files  6  high  .  ).$4 

S.  Supplies,  on  basis  that  it  is  more  economical  to  transfer  file  folders  etc.  than  to  salvage  .  4.7S 

4.  Transfer  costs  (labor)  including  transportation  to  file  room,  labeling  of  drawers,  preparation  of  new  file 

folders,  eventual  destruction  of  contents  of  drawers . . . .  3.50 

$.  File  room  maintenance  and  supervision,  on  basis  of  file  clerk  (d)  $2,000  salary  can  supervise  5,000  storage 

files  . .  .  -^0 

tOTAl  COST  of  Transferring  One  Active  File  and  Its  Storage  for  One  Year .  $11.11 

•ICVttIMO  AMNUAl  COSTS  to  be  added  each  year  the  file  is  retained  (computed  by  adding  Items  1,  2  and 

5  as  shown  above)  .  .  ^  2 


The  figures  above  show  the  basis  used  in  arriving  at  the  $11.11 
first  year  cost  and  the  $2.66  annually  recurring  costs  involved 
in  storing  transferred  records.  These  two  figures  are  the  basis 
on  which  the  following  table  has  been  built,  as  indicated  by 
the  l-file,  1  year  figure  of  $1111  and  the  1-file.  2  ycar  figure 
of  $13.97  ($11.11  plus  $2.86). 

The  costs  contributing  to  the  figures  used  in  this  study  will 


vary  widely.  Costs  are  presented  in  sufficient  detail  to  permit 
item-by-item  adjustments  to  correct  the  figures  to  your  own 
local  costs. 

A  few  known  items  of  cost  have  been  omitted  entirely  —  for 
example,  the  cost  of  labor  involved  in  referring  to  stored 
records;  it  varies  so  greatly  that  any  attempt  to  use  a  figure 
in  this  artalysis  would  be  more  misleading  than  helpful. 


Ma.  al  Flla  Prawars  T>  Aa  Tranifarrod 
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«  ronow.n,  ch.rt.  .utom-ticlly  .x.fnd  .11  fi*ur«  for  . 

irm.l  .mortii.rion  prnod,  .nd  compute  .ctu.l  .nnu.l  coit.  dependm*  upon 
file  drawer,  to  be  tr.n.ferred  .nnu.lly. 

rouch  five  which  would  complete  your  five  year  retention  cycle  In  thi.  ft  y  pe  . 
ch  of  the  figures  indicated  would  have  been  spent. 

>  make  the  comp.r.»n  .»..n,,  M.crofilm.n,  in  thi,  -me  ^r^^-  i*  j.  ne 

ryVarr:.  «:Tir  «r7;.7nr.r.i  *  -  <•'.  so  fi.e.  to  be  tr.n.ferred 

inuallv  and  add  thoae  five  .el.  of  figure.. 


Fig.  1.  A  method  of  comparing  record 
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MICROFILM 


Estimated  costs  of  MICROFILMING 


records 


Mjcrofilminu  one  active 
flic  an<l  f>tm  for 

one  year 


1.  Camera  cost.  $750  (Diebold  Portable  Camera)  amortized  over  lO  year  period  $75.00 

3.  Reader  cost.  $245  amortized  over  lO  year  period  24.50 

3.  Maintenance  and  inspection  of  camera  and  reader  on  an  annual  contract  basis  75.00 

4.  Film  storage  (on  basis  of  10  film  file  drawers  amortized  over  10-year  period  plus  5^^  floor  space 

at  $4  per  sq.  ft.,  assuming  film  will  be  stored  in  general  offices  at  a  higher  floor  space  rate  than  a  file  room)  .  1 4 

The  above  figures  are  annually  recurring  costs.  The  flgures  that  follow  are 
one-time  charges  and  represept  the  estimated  costs  of  filming  a  single  file 
drawer  at  the  time  of  transfer. 


5.  Film  cost  (magazine  load,  film,  reduction  ratio  of  24  to  1)  based  on  3,000  individual  documents  per 
drawer.  Two  film  magazines  (m  $2.50 . 

4.  Copy  preparation  (labor  (a  $1.50  per  hr.) 

7.  Filming  time  (labor  (a  $1.50  per  hr.)  . 

i.  Editing,  including  inspection  of  film,  making  corrections,  splicing,  storing  in  boxes,  indexing  boxes  etc. 
(labor  at  $1.50  per  hr.)  . 

TOTAI  cost  of  Microfilming  One  Active  File  and  Storage  of  the  Film  for  One  Year 

RICUICING  ANNUAL  COSTS  to  be  added  each  year  the  file  is  retained  (computed  by  adding  Items  1,  2,  3 
and  4  above) 


5.00 

3.00 

1.50 

3  00 
$187.14 

$174.64 


Variations  in  labor  costs,  condition  of  copy  to  be  micro¬ 
filmed  and  varying  inspection  requirements  can  alter 
the  total  costs  considerably. 


The  labor  costs  indicated  here  arc  an  average  computed 
from  our  own  technical  laboratories  and  the  experience 
of  several  large  firms  having  extensive  security  pro¬ 
grams  involving  millions  of  documents. 
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The  Charts 


... ... ... 

«atdrn',%r‘‘ 

figures  aomfwhat.  Convcnirnce  to  or  .nacc«^bilitv 

thc«-  figure*.  inaccessibility  of  the  file  storage  room  will  also  affe. 


retention  costs.  (Courtesy  of  Dieliold,  Inc.) 


46 


MICRORECORDING 


a  maiiageiiieiit  study  of  recoril  retention  costs  based  on  records  tliai 
can  be  recorded  on  lliinm  Him.  The  study  compares  the  estimated 
costs  of  physically  storing  records  and  of  microHlming  records. 
Involved  is  the  ])nrchase  of  a  |)ortable  camera  and  reader.  These 
costs  are  nsnally  amortized  over  a  lO-year  period.  An  estimate 
shonld  also  be  obtained  fi'om  the  service  company  of  the  cost  of  the 
service  alone  without  purchase  of  the  camera.  Althongh  the  Die- 
bold  study  cannot  ap])ly  i)recisely  to  every  IHmm  ai)plieation,  it 
does  provide  a  good  starting  point,  ddie  charts  indicate  the  break¬ 
even  point  at  wbich  either  Hies  oi'  microHlm  are  etpiivalent  from  a 
cost  standpoint.  Decanse  it  is  feasible  to  insert  yonr  own  Hgures 
in  the  formula  outlined,  the  study  is  included  here  for  guidance 
(see  Figure  1). 

It  is  customary  for  microHlming  cameras  to  record  identifica¬ 
tion  data  of  the  document  l)eing  j)hotographed  at  the  same  time; 
such  data  include  the  document  number,  the  date,  etc.  Where  large 
numbers  of  items  of  a  single  size  are  handled  such  as  bank  cheeks, 
for  example,  automatic  feeding  mechanisms  are  customary  which 
reijuire  an  ojierator  to  do  little  more  than  keep  the  ho]ipei  filled. 
Such  machines  often  combine  other  operations;  check  microfilming 
machines,  for  example,  often  are  designed  to  endorse  the  checks 
they  photograph.  After  all  operations  are  completed  upon  a  check, 
such  machines  stack  the  finished  documents  neatly  in  another 
hopper  from  which  they  may  be  removed.  Generally  speaking, 
machines  that  iierform  multiple  operations  are  (piite  costly;  their 
jiurchase  can  only  be  justified  when  the  number  of  documents  to 

be  handled  each  day  is  quite  large. 

Costs  for  Kimin  microfilm  used  in  card  or  jacket  form  will  vary 
newirdiiif;  t.i  tlic  Mpplicatioii.  A  typical  example  is  Hint  of  a  news¬ 
paper  nsinn  ir.mm  microfilm  in  Fil.nsort  .iaekets  at  a  1  :1 1  reduction 
ratio  for  its  collection  of  clippinss.  The  preparation,  pl.otosraph- 
iim,  and  insertion  of  the  film  is  undertaken  hy  the  service  compan.l. 
tTsdim  .iaekets  li  hy  d'e  inches,  approximately  od  to  ni  clippmss. 
dependhifr  on  their  size,  can  he  inserted  in  mid-ofihn  form.  Tn  this 
form  17dll  clippings  per  inch  can  he  filed  in  2.)  iaekets  as  coiiipaiei 
to  an  averasre  of  SO  clippinss  per  filins  inch  in  their  orisnud  foriir 
This  is  hased  on  an  8-ineh  lenstli  to  the  averase  clip.  I  lie  iineiofilm 

,.„st  per  clip  is  approximately  HA-  oents.  The  7*  y'-.r'- 1  7!: 
pleted  card,  which  holds  Ifiinm  strips,  date,  and  classification, 


111.  SELECTION  OE  A  MICEOKECOEDING  PEOGEAM 


47 


55  cents.  TJiis  includes  the  cost  of  the  jacket  card,  which  is  about 
})  cents.  Jacket  card  i)rices  on  the  average  vary  from  2'/o  to  20 
cents  each  or  liigher.  Prices  of  aperture  and  jacket  cai'ds  depend 
upon  quantity  and  type. 


35mm  Microfilm 

News])apers,  maps,  cliarts,  and  drawings  ar(‘  typical  of  tlie 
records  that  are  commoidy  hlnied  in  35mm  microfilm.  Any  i-ecord 
that  exceeds  Ki  inches  in  width  but  does  not  exceed  35  inches  can 
be  filmed  on  35nim  microfilm.  Usually  oidy  a  single  image  such  as 
a  news])aper  page  appears  on  a  standard  35mm  frame.  The  cost 
for  a  negative  of  a  newspaper  ])age  photograjihed  at  a  reduction 
of  IGU.  is  a])proximatel.y  2  cents  per  exposure  or  161/^  cents  per 
foot,  on  the  basis  of  8  frames  to  a  foot.  This  may  vary  slightly 
with  the  method  of  photographing,  the  number  of  frames  to  the 
foot,  the  reduction  used,  and  the  quantity  photogra])hed.  The 
cost  for  a  positive  of  the  foregoing  is  a])j)roximately  $0.0352  when 
the  pages  ai'e  ])hotographed  in  large  (piantities  or  $0.0G  ]ier  foot 
for  short  imns  of  100  to  200  feet. 

35mm  film  can  be  used  in  jackets  when  this  method  of  self¬ 
indexing  material  warrants  the  increased  cost  because  of  the  reduc¬ 
tion  of  search  time.  The  jackets  can  be  obtained  for  one  or  more 
frames  of  35nnu  microfilm.  The  costs  of  35mm  microfilm  are  pro- 
])ortionately  higher  than  those  of  IGmm  microfilm,  but  the  same 

ratio  applies  to  filing  and  storage  costs  of  the  originals  before 
filming. 


Topical  aovrniment  Cosl..  Owing  t,.  thr  marked  differonees  in  accounting 
nmtlKKls  n«  tl.ey  affmd  suck  factors  as  overhead,  ohsolescem-e,  amortization, 
c  c..  It  IS  not  i)ractH‘a1)le  to  compare  directly  Government  costs  and  those 
ot  i.nvate  hnsine.ss  on  a  dollar  fnr  dollar  basis.  Excellent  specific  data  on 
how  mnch  costs  are  calcnlated  in  the  Depart.nent  of  the  .Vrmv  are  given  in 
Army  Eegnlations  ;t4,-i-21S.  2.3  Angnst,  1P.-,.1.  The  labor  costs  of  a  small 
M.stallatmn  based  .p.on  Oivil  Service  rates  and  classifications  for  ITld  are-  ‘ 


1 

1 

4 

o 


GS-d  supervisor 

GR-4  senior  niicrophotographer 
(bS-.3  junior  micro])hotographers 
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•'it'l.<)4  iier  hour 
per  hour 
■‘i'1.42  ])er  hour 
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“Experience  in  the  Army  Establishment  in 
on  the  aver.age  project  a  camera  operator 
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draAvers  or  27  linear  inches  of  records  per  day.  For  each  day  of  camera 
operation,  an  additional  one-half  man-day  Avill  be  recpiired  for  inspection  and 
indexing  of  the  film.  Unless  the  file  is  in  unusually  good  condition  and  free 
of  Avire  staples,  AA’hich  must  be  remoA’ed  before  the  papers  are  introduced  into 
the  camera,  the  services  of  an  additional  person  Avill  probably  be  required  to 
prepare  the  papers  for  the  camera.  Total  personnel  requirements  Avould  there¬ 
fore  amount  to  2.5  persons  per  camera  per  day.  At  this  rate  2.fifi  days  Avill  be 
required  to  complete  the  contents  of  one  four-draAver  file  cabinet.  These  costs 
may  l)e  summarized  as  folloAvs; 


Equipment  rental,  2.0(1  days  at  $1.20  per  day 
Film,  0  reels  at  $3,125  each 

Lalior,  records  i)reparation,  2.00  days  at  $10.50  per  day 
Ualior,  camera  operation,  2.00  days  at  $10.50  i)er  day 
l.abor,  film  inspection,  indexing,  labeling,  etc.,  1.33  days  at 
$10.50  per  day 


$3.19 

18.75 

28.09 

28.09 

14.04 


$92.10 


The  above  data  presume  a  rotary  camera.  Direct  costs  vary  Avidely  m 
practice;  flat  bed  camera  costs  usually  run  appreciably  higher  because  of  the 
greater  costs  of  hand  document  feeding.  Costs  may  range  from  as  little  as 
$30  00  to  $480.00  or  more  per  cabinet.  With  a  flat  bed  camera,  microfilming 
assorted  sizes,  labor  costs  range  from  $42.37  for  1:17  reduction  to  $65.88  for 
i:30  reduction;  materials  costs  range  from  $10.10  for  1.17  reduction  to  ..  • 

for  1:30  reduction.  These  costs  assume  35mm  film  at  $0.00  per  roll  an 

equipment  rental  at  $2.25  per  Avork  day. 

Table  1  shoAvs  the  principal  items  affecting  costs  of  microfilming  opeia- 

tions.  (This  tal.le  and  the  preceding  data  are  abstracted  from  Anny  Regula¬ 
tions  345-218,  23  August,  1955.) 

Microstrip  and  Microtape  (Opaque  Microprints 
Produced  Photographically) 

jnerosfrip  is  tho  trade  name  for  miero-opanne  paper  po^tive 

prints  of  Kimin  and  domm  microfllm  produced  liy  Hall  &  JIcC  les- 
ney  Tnc  of  Syraense.  New  York.  The  positive  ts  prodneed  by 

;ro,o,ra;dnc  printing  fro.n  a  snppiied  developed  ne.at-; 
sent  in  a  convenient  dispensins  box  leadt  oi  immei  la 
price  of  Mierostrip  is  ifO.oP  per  Kid  feet  of  ifimni  am  $  -  1 

10(1  feet  of  liSmni  iiotb  net  f.o.b.  Syraense,  New  Aork. 

Tbe  back  of  tbe  positive  is  treated  with  a  plastic-type  ad  es.v 
fornndated  for  permanence  and  ease  of  nse.  '  e  ^ 

.o,.  .,.1 ,1,  i;-;,  .5”«i  a 

bility  with  minimum  enri.  'I  he  positne  is  appnc 
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any  size  by  luoisteniii*^  tlie  ailliesive.  Tlie  cards  containing  the 
positives  can  ])e  t3’i)ed  or  indexed  before  or  after  the  iMicrostrip  is 
applied.  The  positives  come  in  strip  form  of  the  same  widtli  and 

length  as  the  negative  supplied. 

The  iMicrostrip  images  can  be  read  in  most  readers  designed 
for  viewing  opacpie  images.  Hall  &  iMcChesney  furnish  a  modified 
reader  that  enlarges  at  16 X  for  35mm  filmed  at  reductions  lower 


than  1:20. 

.Microtape,  the  trade  name  of  a  product  of  the  IMicrocard 
Corp.  of  La  Crosse,  Wisconsin,  is  similar  to  Microstrip  in  cost  and 
in  use.  The  chief  difference  between  the  two  products  is  in  the 
adhesive  used.  The  Microtape  adhesive  is  a  pressure-sensitive  tape 
laminated  to  the  reverse  side  of  the  tape.  The  iMicrotape  dispenser 
automatically  removes  a  protective  layer  from  the  tape  and  cuts 
the  strips  to  the  desired  length.  When  cut,  the  strips  are  merely 
pressed  into  position  on  the  file  card  desired;  no  moistening  is 

required. 


70mm  Microfilm 

TOiiini  is  a  recent  newcomer  compared  to  the  other  two  sizes. 
Its  format  has  not  yet  been  standardized  throngh 
Standards  Association;  in  many  respects  it  has  ^  P 

tices  of  the  other  sizes  except  that  it  is  nsna  ly 

individnal  frames  rather  than  in  the  customar.t  'pti 

ASA  Standard  ZdS.l.d-lWS*  speciHes  the  dimensions  of  the  hi 

'’™'The  emnlsions  used  for  coating  Ttliniii  film  are  the  same  as 
those  nseiT  for  the  smaller  sizes.  Since  Tdiinii  is  twice  the  w.d  1 
£  the  next  size,  35min,  it  will  aecomniodate  drawings  as  laige  , 
twic  t  e  size  a  eommo dated  hy  35miii  film.  In  one  typical  eqiup^ 

::::  re .  a  standard 

inaximnm  image  width  on  3omm  ,  the  width  of 

is  equidistant  from  both  edges  o  le  '  ’  i„eh 

...perforated  lOiinn  film  is  hnt  o  ^ide  of 

greater  than  2%  inches,  a  ion  n'nhed  imaoe  A  spacing 

ihe  film  heyoiid  the  limits  of 

roS,  “e"  - 

*  Reproduced  in  Appendix  B,  page  385. 
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it  may  be  stored  in  roll  form.  iMost  70mm  cameras  use  an  aperture 
of  lixed  height,  inches;  manufacturers  who  follow  this  prac¬ 
tice  include  iMicrotronics  Division  of  J’hotostat  ( orp.,  \  arifile 
of  Photographic  Products,  and  iMicrotilni  (  orp.  \^  hen  TOmrn  film 
is  cut  into  individual  frames,  it  is  of  uniform  size  and  may  he 
inserted  in  tile  cards  or  in  film  jackets.  This  operating  practice 
differs  from  that  in  the  35mni  and  Ihmm  sizes  where  the  height  of 
the  aperture  is  usiiall}'  altered  to  meet  the  needs  of  the  document 
being  photographed;  the  individual  frames  are  not  of  constant  size, 
owing  to  their  variation  in  height  from  one  frame  to  another. 

In  practice,  70mm  film  is  photographed  with  reductions  rang¬ 
ing  commercially  from  a  minimum  of  about  4  to  a  maximum  of 
about  14.  For  engineering  drawings  it  is  customary  to  use  a 
magnification  in  the  reader  which  matches  very  closely  the  reduc¬ 
tion  of  the  camera  so  that  drawings  so  displayed  are  reproduced 
to  scale.  In  such  cases  it  is  customary  to  photograj)h  a  scale  on  the 
drawing  so  that  the  scale  may  he  checked  when  the  microtilm  posi¬ 
tive  is  displayed,  or  when  a  paper  enlargement  is  made.  At  present 
it  is  necessary  for  a  user  of  7Unim  e({uipment  to  he  quite  specific 
with  regard  to  the  tolerances  in  magnification  that  are  implied  by 
his  needs. 


Hecause  of  the  convenience  in  filing  individual  frames,  70mm 
is  now  being  more  widel}’  used  than  previously.  Aside  from  the 
filing  convenience,  the  New  York  Times  selected  70mm  because  it 
presents  an  area  4  times  as  large  as  the  largest  35mm  frame.  This 
makes  it  possible  to  photograph  a  large  area  of  material  at  a  low 
reduction;  it  was  used  for  filming  clipping  files  on  a  selective 
subject  inatter  basis.  In  many  cases  the  entire  contents  of  a  file 
on  one  individnal  or  subject  are  contained  on  a  single  70mni  frame 
Ibis  permits  the  researcher  to  view  a  large  number  of  clippings 
within  the  single  frame  without  adjusting  the  reader  for  scanning 
I  he  reduction  used  was  10,  the  enlargement  14X.  Thus  the  oro 
.lected  Ullage  is  approximately  40%  larger  than  the  original 

withi.l'a  .YfT'''''  clippings  available 

a  frame  as  a  single  photographic  image  proieeted 

to  ead  vdl,  a  minimum  of  eye  strain  because  of  the  excellence 
t  le  image,  the  increase  in  cost  due  to  the  use  of  TOnim  compared 
"tth  smaller  sizes  is  almost  negligible  when  the  a, hied  conveidence 
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2. 


3. 


to  the  user  is  taken  into  account.  In  general,  TOnnn  can  he  (inickly 
justified  by  a  marked  increase  in  end-nse  convenience  to  the  ulti¬ 
mate  users.  This  is  the  result  of  the  considerable  preparation 
recpiired  for  the  suitable  layout  of  the  items  located  within  the 
photographed  frame. 

This  procedure  of  recording  clipping  files  on  TOmm  film  is 
technically  practical  but  not  inexpensive.  A  New  England  librarian 
who  was  concerned  about  the  comparative  costs  of  microfilm  clip¬ 
ping  files  found  that  there  was  not  so  great  a  difference  in  cost  as 
might  be  expected  for  the  results  achieved. 

The  costs  are ; 

1.  The  reader  $2200  (full  frame  projection).  Smaller  readers 
that  project  only  a  portion  of  the  TOmm  image  range  in 
price  from  approximately  $360  to  $470. 

Each  TOmm  negative,  131/2  cents;  each  positive,  approxi¬ 
mately  5  cents  additional. 

Labor;  this  factor  varies  with  the  wage  scale  and  locality. 
The  maximum  labor  cost  for  mounting  clippings  at  The 
New  York  Times  is  $3224  annually.  This  is  done  by  a  file 
clerk;  selection  is  made  by  supervisors. 

4.  Additional  incidental  costs;  the  acetate  tape  used  in  mount¬ 
ing,  the  mounting  paper,  and  transportation  charges  for 
shipping  the  material  to  the  microfilming  company. 

What  are  the  results?  The  time  recpiired  to  lay  out  a  sheet  o 
clippings  is  approximately  30  minutes,  depending  upon  tlie  fra¬ 
gility  or  condition  of  the  clippings.  Thns  an  average  ot  approx, - 
mately  U  layouts  can  he  made  in  one  day,  or  a  total  of  ,0  a  ueek 
a  .Lxhnnm  ot  3500  annually.  The  annual  cost  for  -ga  n-e  a.,d 
nositive  prints  is  ^<147.50.  Thns  approxiinatel.v  98,000  columns 

of  New  York  Timn:  clii,|iings  can  he  placed  on  (I  mm  m  on  an 
^  ^  «lio-litlv  over  .$4000.  This  expendituie 

"'"''1  r  mvs  fl-The  cost'tm,  an  amortized  basis)  ot  maintaining 

Te  O.S ,ml  nlYrial.  Sto.-agc  space  is  sharply  reduced,  Hlmg  costs 

i,.,.  ^.nd 

thr^Maif  It  VMi’lizrx.::;' p^ 
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ill  a  TOiiiiii.  film  frame  exiiosed  by  the  newer  x-ray  cameras.*  Also 
available  is  cojiyiiig'  eiiuipmeiit  to  reduce  from  the  larj^e  x-ray 
jilates  to  7()mm  and  to  damm  microtilm.  When  it  is  recognized 
that  some  d  or  4  x-rays  may  he  added  to  each  patient's  tile  each  3'ear 
ill  connection  with  his  annual  health  checkup  alone,  the  importance 
of  saving  storage  sjiace  by  using  microrecords  for  x-rays  and  other 
health  records  can  hartlly  he  overemphasized. 

Engineering  drawings,  maps,  charts,  charts  and  clijiping  files 
are  some  of  the  current  applications  for  70mm  film.  Other  appli¬ 
cations  will  come  into  use  as  the  Hexihility  and  the  advantages  of 
70mm  film  become  more  widely’  recognized. 


105mm  Microfilm  and  Larger  Sizes 

For  engineering  drawings  and  the  like  of  large  size  such  as 
are  found  frequently  in  drawings  of  large  aircraft,  ships  and  the 
like,  70111111  film  is  often  too  small  for  convenience  and  a  larger  size, 
105111111,  is  coming  into  use.  It  is  too  early  as  yet  to  present  details 
of  lOoniui  equipment  and  its  ojieration ;  present  indications  are  that 
it  will  follow  the  trends  of  the  70inni  size.  Reports  indicate  that 
the  Microtronics  Division  of  the  Rhoto.stat  Corporation  will  prob¬ 
ably  be  one  of  the  first  to  market  such  eipiipment  commercially. 

One  interesting  use  of  the  larger  sizes  of  niicrofilni  that  is 
important  industrially  and  will  become  more  important  as  time 
pa.sses  IS  the  enlargement  of  such  images  directly  on  a  sensitized 
coating  applied  to  sheet  aluminum  and  the  like  that  is  to  be  fabri¬ 
cated  into  an  aircraft  skin,  for  example,  which  developed  iniao-e 
.s  used  ae  tl.e  niark.ng  template  fur  tl.e  performing  of  the  mecha.ri- 
ca  opera  .0,1.  such  as  drilling  ami  forming,  to  be  sub.se.|uently 

r,  "I’I'lication  as  in  euguieerimr 

■  uiugs  linn  e  to  scale,  the  dimeiisioual  accuracy  of  the  eiilaro-e" 
ment  ,s  very  important  in  the  mauufacf uriuv  pi4ess  and  sle  1 
Panis  are  taken  to  assure  that  the  photographic  reprociu'ctioii  proe 
ess  ,  oes  not  .utroduee  scale  errors  or  ilimensioual 
might  adversely  affect  the  Huislicl  iiroduct  This  ,1 
ciallv  valuable  where  the  uiuuber  of  i  ems  to  I  e  f 
■■elatively  small  and  where  the  ann.^Vlrf  o  u'^,:::’;:  " 

'f^^^uall.  rt  is  particularly  valuable  when  n:ck  up:  oi 

. . e„t 
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formance  samples  are  to  be  made,  as  it  makes  possible  a  marked 
reduction  in  manufacturing  time  and  cost. 

To  some  extent  film  in  roll  form  wider  than  TOmm  which  is 
subsequently  cut  into  individual  frames  has  been  marketed  in  Paris 
for  a  number  of  years  as  a  form  of  microtiche  but  has  not  had 
wide  use.  Present  indications  are  tliat  the  American  attempt  to 
exploit  the  105nim  size  will  be  successful,  as  there  is  a  real  need 
for  this  size  now  and  it  is  not  entirely  unexpected  that  a  need  will 
develop  for  still  wider  films  as  each  new  large  width  begins  to 
acquire  commercial  acceptance.  It  should  not  be  entirely  unex¬ 
pected  to  find  that  sizes  up  to  the  standard  widths  of  aerial  map¬ 
ping  films  will  be  used  in  the  future;  much  apparatus  that  is 
already  available  for  aerial  mapping  purposes  may  be  adapted  to 
industrial  microfilm  uses. 


Film  Strips 

Film  strips  of  35mm  width  are  approximately  210mm  (8t4  in.) 
ill  length;  this  is  the  common  length  used  in  Europe.  Such  a  strip 
contains  10  pages  as  microframes  with  accession  numbers  or  other 
type  of  micro-index.  The  cost  of  negatives  and  positives  should 
be  approximately  the  same  as  for  other  35mni  film.  I*  '’i ' 

according  to  the  quantity  filmed  and  «'<;  sMp 

costs  for  the  pockets  or  containers  that  hold  from  10  to  100  st  p 
rmige  from  70  to  approximately  360  francs.*  Such  film  strips  cns- 

tomarily  use  35nim  film  with  perforations. 

Sheet  Films  (Microfiches) 

Sheet  film  has  been  used  principally  in  Furop^  Fi  the  United 
Stat::' t.:  --rd  com. 

-’■T;pr:"e::::,e  —  ^-et  dOn  or  microfiche  .e 

lliose  of  Lcs  Appareils  Controle^  -an. 

125mm  (3  by  5  inch)  size,  it  «  P~ ,ep- 
lines  of  microphotos  01  ^  maximum  of  128  views  per 

"""oficL^TCgh  a  combination  of  this  number  of  pictures  it 
""posstle  to  produce  08  different  formats  of  microphotos.  The 

- e.v<Miange  rate  is  350  fraacs  (F)  per  H  U-S. 
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title  of  the  microficlie  is  produced  photographically. 

The  sheet  film  negative  in  this  size  is  approximately  175  francs 
per  view.  Therefore,  the  picture  of  one  proof  comprising  30  views 
will  cost  approximately  245  francs.  Reprints  on  positive  trans¬ 
parent  microfiche  or  on  opaque  microfiche  cost  92  francs  each  for  1 
to  4  i)roofs,  75'  francs  each  for  5  to  25  proofs,  and  60  francs  each 
for  more  than  25  proofs. 

The  positive  or  negative  microfiche  can  be  read  on  American 
Microcard  or  microprint  readers  by  backing  the  transparent  film 
with  white  opaque  paper.  Special  readers  are  available  for  sheet 
film;  they  are  not  generallj'  available  in  the  United  States. 


Microcards  (Opaque  Microprints  Produced 
Photographically  ) 


i\ricrocards  are  often  selected  for  a  microrecording  program 
when  a  minimum  of  15  copies  is  required.  According  to  the  “Man¬ 
ual  on  Document  Reproduction  and  Selection”  of  the  International 


Federation  for  Documentation,  Boni,  founder  of  the  Readex  ^liero- 
print  Corp.,  divides  publishing  projects  of  microfilm,  Microcards, 
and  Readex  IMicroprint  “into  three  groups  determined  by  the  size 
of  the  editions  that  are  to  be  marketed  as  follows: 

(1)  from  1  to  14  copies; 

(2)  15  to  49  copies; 

(3)  50  copies  or  over. 

This  distinction  is  made  because  :\licroeard  offers  its  product  for 
minimum  editions  of  15  copies.  Therefore,  for  editions  of  from  1 
to  14  copies,  there  is  only  one  choice ;  microfilm  has  no  competitor 
IMiere  editions  of  from  14  to  49  copies  are  desired,  one  must  wei-h 
the  relative  merits  and  costs  of  Microcard  and  microfilni  Readex 
Microprint  ento.-s  into  tl,c  tl.ir.l  fiel.l,  where  50  or  more  eopie.s  will 
be  caffed  for.  Here  one  must  consider  all  three  proce.sses  ” 

Fremont  Rider,  the  ,,romoter  of  the  llieroenrd,  snms  up  its 
advantages  as  follows:*  ^ 


And  Microenrds,  as  they  developed  in  n.y  mind 
to^4^^se  a  Letter  form  of  microtext  than  microfilni 


were  simply  an  attempt 
Lad  been,  to  change  it 


*“The  Challenge  of  Microphotography, 
University  Studies,  Number  12,  Challenges  io 
State  University,  Tallahassee,  1953. 


’’  Fremont  Rider,  Florida  State 
TAhrarianship,  pp.  63.04,  Florida 
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in  ways  that  seemerl  to  make  it  more  directly  responsive  to  the  practical  needs 
of  the  Lil)rary. 

1  low  ‘  ‘  more  responsive  ”  ? 

Well,  first  of  all,  Microcards  are  a  microtext  printed  on  paper,  and  sensi¬ 
tized  photographic  paper  is  much  cheaper  than  sensitized  photographic  film. 

As  for  binding.  Microcards,  like  microfilm,  eliminate  it  entirely  as  a  cost.  And 
on  storage  they  save  from  92%  to  9<)%,  where  microfilm  saves  from 
75%  to  90%.  Eiiially,  because  Microcards  are  provided  with  a  complete,  and 
completely  standardized,  catalog  entry,  they  save  their  purchasers  from 
80%  to  100%  on  cataloging  cost. 

But  Microcards  are  also  “more  responsive’’  than  microfilm  ni  their  physica 
form.  Being  flat  and  tough  they  withstand  handling  abuse  better  than  reels 
of  film  do;  being  of  standard  library  catalog  card  size,  they  are  more  riuickly 
taken  in  and  out  of  storage,  and  more  easily  inserted  m,  and  taken  out  of, 
reading  machines.  Also  they  are  more  easily  carried  in  the  pocket  and  sent 

through  the  mails.  . 

But  this  comparison  by  no  means  implies  that  I  be  ie\e  la  micio 

is  entirely  out-mo.led  or  that  I  think  that  Microcards  should,  or  will  wholly 
take  its  place.  Quite  the  contrary.  As  a  matter  of  fact,  tor  the  last  tvvo 
■ears  of  n.y  spoakins  an.l  vvitiag  l,aa  been  .levoto.l  to  fur.  ,en„s  .he 

Plea  that  a  eonclatioa  of  all  of  the  vaiioos  fonas  of  nucotoxt  „.to  one 
integrated  .'hole  is  both  possible,  and  from  a  library  standpoint  extieiney 

desirable. 

A  typiciil  application  o£  niierocards  is  found  in  the  Coloi 
Control  ilepartiiient  of  the  Kastiiinn  Ifodak  Coiiiiiany  at  Roc  les  er 
New  York.  Ther  found  tliat  such  cards  provided  the  most 

„s  of  iiiaUiii,  the  greatest  aiiionnt  of  iiiforination  ava.hihle  o 
the  greatest  iinniher  of  individuals  within  the  departi.iei  t  vim 
need  it  "The  coiiiplexitic.s  of  manufacture  am  tie  con  lo 

:Sit/„f  color  photographic  materials  iim^ 

iliot  U  Ktnff  man  have  immediately  .naiiamt  uu  •,  i 

^  ,  ,.i.  Wbpii  source  data  are  availalile 

the  copy,  and  the  item  may  t  interested  in  the 

Ihe  proi)leni  of  how  to  retain  tlie  data  tlfolmiat^Von 

i,e  done  than  merely  ,,lne  the  informa- 

lihrary  shelves  and  in  •  ,  whenever  they 

I. ...  “  '■ 

Kuipors,  Ind.  Eng.  Cbem,  \  ol.  4.,  pp. 
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data  referred  to  are  in  the  form  of  technical  papers  of  such  size 
that  a  complete  pajier  may  be  accommodated  on  a  single  card. 

When  data  are  to  be  circnlated  among  a  number  of  persons, 
as  in  a  large  group  like  the  Color  Control  Department  of  the  East¬ 
man  Kodak  Company,  a  price  of  some  15  cents  per  card  can  be 
realized ;  250  })ages  on  5  microcards  can  be  duplicated  in  an  edition 
of  100  copies  for  about  $60  by  commercial  microeard  makers.  For 
the  person  who  may  need  a  small  quantity  of  specific  information 
from  the  microcards,  an  ordinary  reading  glass  Avith  someAvhat 
higher  magnification  than  usual  (about  lOX)  makes  it  possible 
to  read  the  portions  of  interest  without  leaving  his  desk.  AVhen  a 
user  must  run  through  a  quantity  of  reference  material  word  b}' 
word,  a  microcard  reader  is  a  ‘‘must”  to  avoid  undue  eyestrain  and 
fatigue. 

The  reduction  ratio  commonly'  used  for  microcards  is  about 
]  :20,  and  approximately  36  to  4<S  ])ages  of  co]iy  (6  by  9  or  8^2  Iw 
n  inches)  can  be  placed  on  a  standard  microcard.  As  many  as 
100  pages  can  be  placed  on  one  card,  depending  upon  the  size  of 
the  original  copy.  Ihus  it  is  feasible  to  place  a  book  of  average 
size  on  8  microcards.  If  a  15-copy  edition  Avere  processed,  the 
microcards  Avould  cost  about  20  cents  each.  In  a  200-copy  edition, 
the  cost  might  be  as  little  as  8  cents.  An  average  of  these  two 
extremes  AA’ould  be  apjAroximately  14  cents  per  card.  Thus  the 
average  cost  of  an  average  size  8-card  book  in  its  microcard  form 
Avould  be  $1.15.  Additional  average  cost  to  cover  recataloguing  and 
storage  would  give  an  over-all  cost  of  $1.32  for  a  volume  of  averacre 
size  in  microeard  form. 


Mtnicards*  (Transparency  Microtext  Produced 
Photographically  ) 

The  Kodak  irioicai-d  System  reiiresciits  a  significant  step  for¬ 
ward  ni  recording  more  data  per  sipiare  inch  and  in  speedin..  np 
he  reading  onf’  of  the  data  so  recorded.  Its  operating  cl.rrae 
eristics  slum-  tlic  impact  of  rceciit  developments  in  information 
tlieory  relative  to  data  coni|,ression  and  ineelianical  searcii  toward 

■  Ko,la.k  Minioard  Ryat™,,  East, nan  Kodak  Company  Rocliester  4  N  V 
(Iteceatly  inutual  asrccmoiits  ivoio  sIkhoiI  bv  Mimnavov  ;,ri  E  i  ’ 
to  each  other  world  rights  to  ni-nnifncf  '  "  K  *  (x  and  Eastman  giving 
System  or  unit,  '■«,  lease,  or  sell  the  Miniear, 1 
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the  end  result  of  better  utilization  of  the  available  media,  which  is 
explained  in  detail  in  Chapter  IX. 

The  basic  unit  is  the  Minicard  itself,  “a  piece  of  photographic 
film  32  by  16mm  (1^/4  by  %  inches).  Near  one  end  is  a  slot  that 
permits  the  card  to  be  handled  by  means  of  a  metal  “stick.”  A 
“stick”  handles  up  to  2000  jMinicards. 

The  IMinieard  carries  digital  information  in  the  form  of  clear 
or  opaque  dots;  in  addition  it  may  carry  images  of  documents.  The 
proportion  of  the  card  area  devoted  to  digital  information  and  to 
document  images  depends  u]:)on  the  specific  application ;  the  maxi¬ 
mum  number  of  image  areas  to  be  accommodated  is  12  arranged  in 
a  6  by  2  format  with  each  recorded  from  a  document  of  S^/o  by  14 
inches  maximum  size.  Mdien  the  card  carries  no  graphic  images, 
the  maximum  amount  of  digital  information  it  can  carry  amounts 
to  70  columns  of  42  bits  each  or  a  total  of  2940  bits. 

For  making  Minicards  the  camera  performs  two  functions; 

(1)  it  photographs  the  code  pattern;  and, 

(2)  it  photographs  the  document  images  on  photographic  film. 
After  processing,  the  film  is  cut  into  sejiarate  iMinicards. 

The  reduction  ratio  at  which  the  :Minicard  system  is  operated 
is  1 :60,  a  value  appreciably  higher  than  even  the  best  of  other 
commercial  systems  operated  today  with  an  equal  numbei  of  copy 
generations.  It  is  claimed  that  acceptable  prints  can  be  made  from 
6th  generation  Minicard  duplicates.  A  much  lower  contrast  is 
maintained  than  is  usually  the  case  for  photographic  copying  pur¬ 
poses*  this  makes  po.ssible  satisfactory  reproduction  of  both  line 
and  continuous  tone  copy  throughout.  These  objectives  are  accom¬ 
plished  by  the  nature  of  the  processing  and  by  the  characteristics 


of  the  sensitized  film  used.  ,  »  „ 

The  standard  Minicard  magazine  handles  the  full  capacity 
a  Minicard  stick-2000  Minicards.  A  100  magazine  file  unit  occu¬ 
pies  a  volume  of  about  one  cubic  foot.  Two  million  Minicards  are 
roughly  equivalent  to  1000  file  cabinets  of  documentary  mateiial. 
Ten  mniion  Minicards  could  be  placed  conveniently  in  a  floor  area 
of  10  by  10  feet;  tbe  volume  required  would  be  allocated  to  5  cab- 

Inpts  of  15  bv  30  by  50  inches  each.  , 

Since  one  of  the  important  characteristics  of  the 
svstcmTs  it  capability  of  search,  sorting  information  can  he  addec 
lutz  the  process  of  dnplicatintr  a  Minicard.  M'hen  the  or...na, 
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facsimile  (Master)  Minicard  is  first  made,  it  will  contain  only 
initial  coding  information;  the  presence  of  the  text  on  the  Minicard 
will  make  it  possible  to  determine  additional  coding  information 
from  time  to  time.  Such  additional  coding  information  may  be 
added  during  the  duplication  of  a  Minicard. 

Many  of  the  details  of  the  IMinicard  system  are  still  under 
study;  this  is  true  especially  of  the  specialized  sorting  and  classi¬ 
fying  equipment  associated  with  its  coding  aspects.  The  photo¬ 
graphic  aspects  with  regard  to  sensitized  materials  and  to  processing 
methods  appear  to  he  substantially  complete.  Although  it  is  still 
too  early  to  mention  prices,  the  IMinicard  development  is  one  that 
deserves  careful  watching  from  this  point  on.  Other  important 
details  of  the  Minicard  such  as  coding  are  given  in  Chapter  TX. 

Readex  Microprint  (Opaque  Microtext  Produced  by  Offset  or 
Mechanical  Means) 


IMicroprint  is  selected  when  there  is  a  basic  demand  for  at 
least  50  copies  of  the  original  record.  Cost  per  card  then  averages 
approximately  20  cents.  The  Readex  Microprint  Corp.  states  that 
the  advantages  of  Readex  Microjmint*  are: 


Fir.st,  it  IS  economical  in  cost.  Since  it  is  printed  and  not  merely  another 
method  of  photographic  reproduction,  its  cost  is  approximately  one  half  that 

of  microfilm,  and  from  one-third  to  one-fifth  that  of  other  ^rms  of  micro¬ 
reproduction. 

Second  since  each  6  by  9  Microprint  card  contains  109  pages  of  the 
origma  text,  a  Microprint  edition  takes  up  about  3%  of  the  space  needed  for 

librarrsh'etr  on 

iniagriAofmid  br”r"‘  "  HUeroprint 

W  formed  by  ink  on  paper  and  ts  protected  in  use  by  a  glass  covered 

Fourth,  since  the  cards  are  stiff  enough  to  handle  with  ease  it  is  simnie 

a  :reA:r^heri::;rrd"h(:^r;;-’”'  --- 

eye,  identifying  content,  and  speeitic  pagTs  thereon'"  The 

Fifth,  since  the  individual  Ids  "rklnt  n  ^  r 
individually  and  clearly  labeled  in  shane*^  a  doth-covered  cardboard  boxes, 

volume  (014  by  10  inches)  thes7l  o  “davo 

them.  '  "lefl  a*  books  and  shelved  with 


•  Readex  -Microprint  is'a  proprietary  pr„,i 

Corp.,  New  York,  N.  Y. 


of  the  Readex  Microprint 
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Microlex  *  (Opaque  Microtext  Produced  by 
Pliotograpbic  Means) 

Microlex  may  be  selected  when  the  edition  to  he  pnhlished  inns 
from  100  to  several  thousand.  A  dOO-page  liook  is  recorded  on  two 
faces  of  a  single  card  hVo  hy  8V2  inches;  a  100-volume  set  of  hooks 
is  shelved  in  the  space  needed  for  only  four  of  the  original  volumes. 

According  to  the  Microlex  Corp.,  the  material  to  he  reproduced 
is  photographed,  page  hy  page  hy  a  step-and-re]ieat  camera  on 
negative  sheet  him  of  6 Vo  hy  8I0  inches;  the  horizontal  dimension 
of  the  page  runs  the  long  way  on  the  negative  and  card,  k  rom 
each  such  negative  photographic  prints  are  made  in  the  niimher 
required  The  prints  are  then  laminated  hack  to  hack,  so  that  the 
hnal  product  is  a  series  of  6t/,  hy  81,  inch  cards  each  coiitaining 
400  consecutive  pages  of  the  original  material,  200  pages  per  card 
side,  with  the  necessary  identihcation  such  as  volume  niimhers  and 
pane  range  printed  in  large  readable  type  at  the  head  of  each  card. 

"  In  ^ylav  inr>4  the  Microlex  Corp.  announced  that  it  had  conn 
pleted  deli^^u-ies  to  a  law  publisher  of  a  micro-opa.,ue  edition  of 
over  400  volumes  of  legal  reference  works. 

r/ses  of  Opaque  Microtext.  Keadex  ^licroprint,  Mmicards 
Mierlras  an.l  Mierolex  are  e„, ployed  .here  .nnltiple  eop.ea  of 
i he  orhdnal  are  desired.  However,  this  does  not  preclude  eniploj- 

still  others,  permanency. 

EVALU.4T10N  OF  SAVINGS  EFFECTED  UV  A 
ISIICIRORECORDING  EROGRAIM 
The  savings  in  a  nuororeeordins  prop'rain  eau  he  estimated  on : 
;  ;he  reduetiou  in  storage  space  ropuired  for  or.,.nal  .ua- 

tcrials  that  are  microreeorded. 

2.  The  feasibility  of  lowerni?  uisuranoe  lates 

duplication  of  record^  lpi„miou  hy  assuring  that 

8.  The  reduction  of  hiss  due  1 


- ,  r,  ^  ^  rrnvps  Rt  Rochester  14,  N.  . 

*  The  Iilicrolex  Coip.,  1  Graves  ., 
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microfilmed  coifies  or  other  types  of  microrecorded  copies 
of  all  records  are  available  in  correct  order  for  periods 
required  bj^  law. 

4.  The  added  jiroteetion  to  a  firm  or  orpniization  of  baviiifi: 
microrecorded  records  disj)ersed  in  safe  storag’e  in  different 
g’eograi)bical  locations  as  a  disaster  control  measni’e. 

5.  The  low  cost  (as  compared  to  the  same  originals)  of  repro¬ 
ducing  multiple  copies  of  documents  in  microrecorded  form. 

().  The  facility  with  wbicb  juicrotext  can  be  used. 

*  *  * 

In  practice,  a  single  cojiy  of  an  original  document,  a  letter,  for 
example,  is  by  no  means  equivalent  to  the  simultaneous  availability 
of  multiple  cojues  to  all  who  need  tbeui.  kSucb  simultaneous  distri¬ 
bution  of  information  can  be  effected  economicallv  only  in  micro- 
recorded  form.  It  is  a  common  occurrence  that  several  persons 
lequiie  specific  infoiauation  from  a  jiarticular  source  document. 

It  is  impractical  to  attempt  to  “share”  a  single  document  or  a 
limited  number  of  document  copies.  Few  large  industrial  organiza¬ 
tions  can  afford  a  wasteful,  inefficieut,  time-consuming,  and  in¬ 
effective  data  communication  and  distribution  svstem.  The  system 
must  be  the  servant  of  the  user  if  it  is  to  justify  its  existence. 
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THE  MICRORECORDING  PROCESS.  THE  FILM. 
SPECIALIZED  FORMS  OF  MICROCOPYING 


niai  UKY 


It  IS  usually  siirprisiug  to  persons  active  in  present-day  micro- 
tiliiiing  to  learn  that  niicrofihn  was  used  successfully  during  the 
1^  ianco-1  russian  A\ar.  Kene-Prudent-Patrice  Dagron  is  credited 
wUh  having  used  microfilm  during  the  siege  of  Paris  with  something 
like  loot)  telegrams  recorded  in  such  small  form  on  a  film  2  inches 
wide  that  the  small  roll  could  be  carried  from  Tours  or  Bordeaux 
to  Pans  in  a  capsule  attached  to  the  leg  of  a  carrier  pigeon 
etching-  of  the  time  shows  that  the  telegrams  were  projected  upon 
a  screen  where  their  contents  were  read  by  the  persons  to  whom 
ie>  Mere  addressed.  The  reports  seem  to  indicate  that  the  process 
U.sed  was  considerably  more  reliable  than  the  pigeons,  even  tbongb 
tl.e  pigeons  arrived  at  their  destinations  with  even  greater  fie 
imeney  than  might  be  expected.  By  the  end  of  that  slmrt  war  the' 

offieioT  "‘f “‘‘Sroii  had  reproduced  some  2i/,  million 
official  and  private  messages. 

lNumerou.s  eftort.s  were  madp  affpv  1^70  +  i  1 


*  ((1 


u.sages  du  microfilniage  en  France  ”  h  t 
mque  (Montreal),  Sept.  1951,  pp.  471  474  ^  Bo-Ver.  Tech- 

t  This  ceased  publication  in  1040  ti,o  t 
tailed  l,.v  ASLIB,  194.5  to  d.ato;  pul,. 

Ata.o.oi  .V,ero-.Ve„.,,  Natio„„|  ''.ate; 

cations  of  interest.  *  iciofilni  Association,  are  also  publi- 


(57 


68 


MICRORECORDIN  G 


beachhead  was  established  during  the  latter  part  of  World  War  II, 
V-Mail,  started  as  a  war  measure,  was  so  well  established  that  more 
than  200  million  V-Mail  letters  had  been  sent  from  England  to  the 
United  States.  The  use  of  V-i\lail  reduced  the  weight  of  mail  to 
be  transported  from  2700  to  31  tons.  In  V-Mail  operations,  the 
original  letter  was  microfilmed,  and  the  microfilm  shipped.  Upon 
arrival,  the  microfilm  was  enlarged  to  original  size  as  a  paper  print. 
The  long  part  of  the  journey  between  sender  and  receiver  of  the 
— over  the  ocean — was  taken  only  by  the  microfilm. 

GENER.\L  NATURE  OF  THE  PROCESS 

Photographing  at  a  Reduction 

The  initial  step  in  the  microrecording  process  is  photographing 

the  docun>ent  at  a  reduction ;  this  is  “f  ““g”  ”  * 

film  By  definition  in  American  Standard  ASA 
“Microfilm  sliall  mean  a  transparent  flexible  material  caiijmfe 
it“gf5.s  for  optical,  but  not  eine.iiatograph.e  projection  or 

'■'"''Figure  1  shows  typical  microfiliniiig  equipment.  Such  equip- 
ment  for  photographing  --‘S'-;  f  Vom.ment'  to  be 

if,  *  - 

CO 

simultaneously)  ;  .  .  ermit  accurate  align- 

(5)  ..ith  respect  to  the  camera,  and  to 

pennit  accurate  adjustments  for  foe.is^ and  cxposiii  . 
((tameras  are  discussed  m  ^evel- 

0„ce  the  from  tl'e 

oped  to  provide  ^  J  „,ig,i„al  facsimile  microfilm  is 

rntltwSa^  :;peara„ce  to  a  Brownie  negative. 

— rB;;;7d..ced  in  Appendix  B,  pages  309  and  370. 
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Fig,  1.  Typical  microcopying  equipment,  con¬ 
sisting  of  film  magazine,  camera,  illuminating 
lamps,  and  document  support.  Adjustments  re¬ 
quired:  height  of  camera  from  document;  focus 
of  lens;  shutter  time;  intensity  of  illuminating 
lamps.  (The  aperture  of  lens  diaphragm  is  fixed 
ill  some  designs  at  the  opening  providing  maxi¬ 
mum  resolving  power.)  Equipment  is  operated 
in  the  dark  except  for  illuminating  lamps. 
(Courtesy  Grafiex  Corp.) 


reuuhwl"r"““  “  ““  document  in  the 

q  led  form  once  tlie  microfilm  is  available.  Since  the  reduction 

he  raid  with  thfun  *■  t  that  the  image  cannot 

(See  Chapter  VII.)*'' '"'age  must  oceur. 

f^rinting 

film  tat*is ‘retied  t''"""  ^  ■»-«■ 

requited  to  view  the  enlargement  of  the  image. 
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Althoiij*:!!  it  is  possii)le  to  place  the  original  inierofilin  facsimile 
negative  in  the  reader,  the  image  will  appear  white  against  a  hlack 
background  rather  than  black  against  a  white  background,  just  as  in 
a  Brownie  picture  negative.  A  positive  print  is  nsed  in  a  reader; 
this  is  a  photogra{)hic  copy  made  from  the  microfilm  negative  by 
contact  ])rinting.  In  the  print,  the  blacks  of  the  original  object 
aipicar  as  blacks  in  the  print  image;  the  tonal  scale  may  l)e  said  to 
be  “right  side  np”  in  a  print. 


FiCx.  2.  Contact  printer  (strip)  (courtesy  of  Ilford).  The  negative  beanng 
the  imago  is  placed  over  the  illuminated  aperture  with  the  base  of  the  nega  ive 
facing  .l.a  la,,,.,  (the  e.,„.laio„  u„).  The  raw  ataek  ..ositive  ,a  1“^"'  < 
over  the  aOKative,  tvith  its  eiaulsi.,,.  faeiag  the  la,,,.,  ami  la  c.atact  »itl,  t 
negative  en.ulsion  (with  the  base  of  the  Dositive  i,].).  The  i-aw  atoc  ,s  eM.os 

a  suitable  iutensity  to,-  a  suitable  tin.e  i„.e.va,.  A,b„st,„e,„s  re.,„.,ed. 
rheostat  for  lamp  brightness;  timing  switch. 


Fi.'tire  2  sliotvs  a  contact  printer  for  printing  a  n.icrofil.n 
positivl  front  a  inicrntiln,  negative.  A  contact  print  is  cnstontanly 
on  print  m,.,  ..f  t..e  same  tvi.lti,  as  llte  nticro  in,  negat.ve: 

after  positive  raw  fil.n  is  so  printe.l,  it  n.nst  be  tlevelopetl. 
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The  oi)tienl  ai'raiigenieiit  of  a  niicrofihn  reader  is  similar  in 
principle  to  that  of  a  slide  projector.  There  is  a  light  source,  a 
lamp,  which  illuminates  an  a])erture  within  which  the  micro-image 
being  projected  is  located.  A  j)rojection  objective  lens  projects  the 
image  within  the  a])erture  to  the  screen  where  it  is  viewed  by  the 
observer.  There  are  two  types  of  screens:  a  reflective  opaque  screen 
viewed  in  the  same  manner  as  the  reflective  oi)a(iue  screen  used  with 
a  slide  projector,  or  a  translucent  screen  similar  to  a  ground  glass 
screen  (the  image  is  ti-ansmitted  through  the  screen)  used  in  a 
table  slide  viewer. 


Figure  3  is  a  reader  with  a  reflective  opaque  screen  that 
presents  the  image  of  a  transparency  upon  its  screen.  (See  Chap- 
tei  \  I II  for  a  detailed  discussion  of  readers.)  A  reader  with  a 
transmissive  screen  would  merely  put  a  mirror  in  the  light  path 
just  below  the  lens,  ])rojecting  the  image  on  a  ground  glass  screen 
(oi  e<juivalent)  that  is  viewed  from  the  side  oj)posite  that  on  which 
the  image  is  projeced. 


1  heoretically  it  is  possible  to  place  photosensitive  print  paper 
on  top  of  the  reflective  o])a(iue  screen  in  Figure  3  with  its  emulsion 
fucing  the  light  source  in  the  reader  for  the  purpose  of  exposing  that 
paper  so  that,  after  development,  the  i)aper  will  be  an  enlargeanent. 
I  leoretically  it  is  also  jiossible  to  place  photosensitive  paper  with 
the  emulsion  side  face  down  on  the  translucent  screen,  as  in  Figure 
to  acconqilLsh  the  same  purpose.  With  good  equipment,  suihdile 
exposure  and  processing  of  suitable  paper,  and  careful  handling 

i.it  he  s„tisl„ot(.ry  „i  praet.ee  fo>-  work  copies,  if  not  for  copies  of 
-ttor  .,ua  ,ty.  When  conventional  photographic  paper  is  ed 
l.e  nncrohin,  negative  is  used  in  the  reader;  Ivhen  direct  posj^ve 
aper  is  nsed,  the  niicrofilin  ,,rint  from  tl.e  n.icrom,n  negative  is 
used  in  he  reader.  (•<  Ileversal  ”  papers  are  also  availahle.i 

l^ique  pinit  similar  to  a  ]iaper  print  copied  from  m 

inches  in  sile  1  i  I  "  ciocumentary  material  SU  by  11 
mciies  in  size  at  a  reduction  of  aboot  toon  i  ^ 

It  contains  the  customary  library  and  inde;  identiLatiriXfa- 
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Fig.  3.  A  reader  with  a  reSective  opaque  screen,  consisting  of  lamp;  con- 
denser  lens;  rotating  prism  to  rotate  image  as  and  if  required;  m  spoo^, 
lens-  housing  to  restrict  tlie  entry  of  ambient  illumination  from  the  room 
projected  image  on  reflective  screen.  (Kod.ngraph  film  reader,  Kecordah  Model 

MPE,  courtesy  Eastman  Kodak  Co.) 


tion-all  on  a  card  about  3  x  5  inches.  Another  form  of  miero- 
opaque  is  Roadex  Microprint;  in  lids  form  ’O®  f 
in  size  are  on  each  of  two  sides  of  a  caid  longhly  y 

size  (See  Chapters  VI  and  IX.) 

’in  principle  the  optical  arrangement  of  a  reader  for  m.ero- 
opaques  is  quite  similar  to  that  of  conventioual  opaque  piojectors 

-::^pere  is  S  ’I 

Xctivf  rreeTor  a  translucent  screen.  In  practice,  the  reflective 
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screen  has  been  used  commercially  almost  to  the  exclusion  of  the 
translucent  screen;  the  light  efficiency  of  the  latter  has  been  poor. 
Ixecent  advances  indicate  a  significant  shift  in  trend. 


Enlargers 


A  generalized  deseriijtioii  of  microrecording  ecpiipment  would 
not  be  corajdete  without  mention  of  enlargers.  Punctionally  en¬ 
largers  are  like  readers.  Tliere  are  two  kinds  of  enlarging  equip¬ 
ment:  those  which  make  single  exposure  enlargements  upon  cut 
paper  that  is  ]diotosensitive  or  upon  a  roll  of  such  paper,  and  those 
whicli  operate  as  continuous  flow  enlargers  making  continuous  fioAv 
enlargements  upon  a  roll  of  steadily  moving  photosensitive  paper. 
A^ltl^n  the  latter  group  there  are  two  sub-groups:  equipment  in 
which  both  the  roll  of  microfilm  negative  and  the  large  roll  of  photo¬ 
sensitive  paper  move  steadily  past  the  optical  .system  of  the  en¬ 
larger,  and  equipment  in  which  both  the  microfilm  negative  and 
the  large  roll  of  photosensitive  paper  move  with  intermittent  mo¬ 
tion  past  the  o]itical  .system  of  the  enlarger  in  a  manner  similar  to 
tnat  of  a  motion  picture  camera. 


Tile  photosensitive  paper  may  liave  any  conventional  surface 

posLc  I't  H  •  "‘'-'f  a  direct 

positive,  l  ie  ci  oice  of  paper  grade  and  sensitometric  charaeter- 

stics  used  {vvhicli  affect  tiie  contrast  of  tlie  final  image)  as  well  as 

e  process  used,  depends  upon  the  end  use  of  the  ^^10  b 

furnished.  Eiilargemeiits  may  be  furnished  in  anv  nee  iLl  sire- 

too  can  be  mriir'^th  T  suittble  V'r‘‘r'. 

this  form  is  not  called  for  frequenHyVd'iriUeZ’ry  rav!-  filiTi 

may  ird^irerirtllf  Lldt' "  *«"'"l'«>-''n'ey 
by  some  process  such  as  Ozal'id^ othTr^’chrect  ‘‘ 

aud  methods.  (See  Chapter  VIT  for  details  of  euCgi:^. 
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THE  ORIGINAL  MICRORECORI) 


Film  Sizes  and  Forms 

Tlie  original  microrecord  is  recorded  upon  microHlm  nr  upon 
slieet  dim.  :Microl11m  is  currently  manufactured  in  three  common 
widths;  16mm  (0.6  inch  approximately),  35mm  (1.3  inches  approxi¬ 
mately),  and  70mm  (2.8  inches  approximately).  (25.4  millimeters 
=  1  inch.)  Films  of  larger  widths  are  under  consiileration.  Tlie 
length  of  the  original  roll  customarily  depends  upon  how  many 
documents  are  recorded  at  a  particular  time.  Should  the  number 
be  large,  the  customary  maximum  length  of  the  him  is  100  feet 
regardless  of  the  him  width.  Tliis  roll  length  has  been  standardized 
lurtioually  through  the  American  Standards  Association.  INIost 
commercially  available  microHlm  storage  cabinets  have  been  de¬ 
signed  speciheally  for  this  roll  length.  p  ,  j 

:^Iicrohlm  in  any  of  the  three  standard  sizes  may  be  perforated 

along  both  edges  or  along  only  one  edge,  or  it  may  have  no  per¬ 
forations  (sprocket  holes).  Unperforated  him  can  not  be  n.scd  in 
equipment  designed  for  perforated  him;  if  run  in  ’ 

the  him  will  be  mined  by  the  sprockets  of  the  equipment.  AlthonJ 
perforated  him  may  be  threaded  in  equipment  designed  for  uupei- 
forated  him  a  sigiiihcaiitly  large  part  of  the  photographed  unage 
will  be  lost  because  iiart  of  the  image  in  the  microhlin  camera  would 
appear  at  the  perforations.  Most  American  microhlm  equipment 
in  commercial  service  uses  uiiperforated  him,  because  lu  all  thiee 
sizes  the  percentage  of  the  useful  area  lost  as  a  result  o  pei  oic 
tions  is  so  o-reat  that  perforated  him  is  considered  unecmiomic  in 

the  United  States.  _  TMless  there 

forated  along  a  single  ^fi^'^^ch  him  rm.t'ordiuarily’availabie 

-  special  m-d..  n  the 
+ '.ivaibible  is  desi«-ned  for  him  perforated  along  both 

oq„ipn,ont  film  man.ifneturei's  i.in.lo  spoeial 
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furnished  by  film  iminiifacturers  began  to  appear  commercially 
soon  after  tine-grain  film  was  first  introduced,  in  about  1935,  for 
motion  ])ictnres.  Motion  picture  film  used  for  microfilm  purposes, 
called  “silent  film,”  comes  in  the  same  widths  as  microfilm.  The 
greatest  2)er('entage  iuei-ease  in  useful  film  area  due  to  use  of  the 
area  otherwise  assigned  to  sprocket  holes  occurs  in  the  narrowest 
film,  the  Kimiii. 

Some  still  cameras  and  the  like,  such  as  35mm  miniature  still 
cameras,  have  been  adapted  1)}'  tbeir  makers  by  minor  changes  in 
design  for  what  is  termed  in  commercial  advertising  “microfilm 
recording.”  iMost  of  the  changes  are  intended  to  reduce  the  cost 
of  manufacture  of  the  camera  and  therefore  its  selling  ]U’ice,  elim¬ 
inating  expensive  construction  features  essential  for  still  camera 
use  but  not  essential  for  microfilm  use.  To  keep  design  changes  to 
a  minimum  and  to  make  as  many  parts  as  i)Ossible  interchangeable 
with  still  cameras,  such  equipment  usually  retains  the  sprocket- 
driven  film  transport  mechanism  of  the  still  camera  and  therefore 
lequiies  perforated  film.  Despite  all  other  advantages,  such  equip¬ 
ment  suffers  the  following  disadvantages: 

1.  The  space  reduction  factor  at  which  the  equipment  can  be 
operated  effectively  is  often  less  than  10,  a  value  considered 
the  minimum  economic  value  practicable  for  average  micro¬ 
filming  purposes. 


Smeo  most  microfilm  raw  stock  doe.s  not  Imvo  perforations 
the  procurement  of  sncli  microfilm  raw  stock  is  nsnally  more’ 

<  ifficnlt.  (Perforated  film  f,,,.  microfilniiii);  is  often  handled 
only  as  a  siiecial  order.  ) 

3.  Since  most  microfilm  is  unperforated,  copying  costs  whether 
for  contact  microfilm  prints  or  for  paper  cnlarscments  or 
other  copies  are  often  more  costly  than  sncli  copies  made 
tiom^conventmnal  microfilm.  (Pnperforated  film  is  pre- 

cconom'v  orFnr”"’'''r  in  the 

t::r\;.i:;::;ri;;eX:;^  --  nke,. 

eqni)>mcnt  is  m-nlc  in  ti,  r  .  *  ^^P^oially  when 

»till  cameL  marUefs! 

nen-ativc  depcnd.s'to  I'-reat  c^xf  ^'t*"  microfilm 

the  docinnents  to  he  recoi-ded  \  *"''1  "ature  of 

•ocorded.  .\  number  of  cameras  will  aceommo- 
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ilate  film  rolls  considerably  longer  than  100  feet;  the  cnstomary 
maximnm  is  about  400  feet.  Such  cameras  are  usually  furnished 


with  some  form  of  cutter  as  part  of  the  camera  assembly  to  permit 
cutting  off  the  exposed  portion  of  the  film  roll  so  that  it  may  be 
developed  without  need  to  wait  for  the  exposure  of  the  remainder  of 
the  roll.  In  any  event,  the  roll  length  is  usually  limited  to  a  maxi¬ 
mum  of  100  feet. 

Some  microfilm  cameras  are  made  only  for  the  16mm  film 


width.  Others  are  made  for  the  35mm  film  width;  by  changing  a 
few  parts  supi^lied  by  the  manufacturer,  some  cameras  may  be  con¬ 
verted  to  the  16mm  size.  Still  others  are  made  for  the  70mm 
width ;  again,  by  changing  a  few  parts,  certain  of  these  may  be 
converted  to  the  35mm  width.  AVhere  such  parts  substitutions  can 
be  made,  they  are  ordinarily  simple  to  accomplish  and  rarely  re¬ 
quire  tools.  Generally  speaking,  if  a  camera  is  convertible  to 
another  size,  it  is  more  costly  than  a  camera  of  equal  quality  that 
is  not  convertible.  In  practice  the  convertible  feature  is  not  very 


advantageous;  microfilm  camera  equipment  is  most  economic  in 
only  a  single  specific  size.  The  convertible  feature  may  be  advan¬ 
tageous  where  there  is  a  wide  variety  of  sizes  among  the  documents 
to  be  microfilmed;  but  even  in  such  a  case  there  may  ^ell  ^e  a 
better  solution  to  the  microfilming  problem  than  size  convertibi  i  y. 

Most  microfilming  camera  equipment  is  eqiiipiied  with  counters 
to  show  how  many  exposures  were  made  and  how  much  film  remains 
in  the  raw  stock  magazine.  Many  of  these  indicators  which  are 
often  Veeder  counters  or  the  equivalent,  are  capable  of  lemg  rese 
automatically  every  time  a  new  roll  of  raw  film  is  m  *e 

feed  magazine  and/or  a  roll  of  film  is  renmved  from  the  takeup 
maga/.inf  holding  the  ex,>osed  film.  Some  mierofilm.ng  equipment 
provides  indexing  and  aoee.ssory  recording  wheels  to  record  specie 
indexing  and  cataloging  information;  such  indexes  are  usua  y 
photographed  simultaneously  with  the  document  and  conveniently 
rionTtL  ed..e  of  the  film  or  under  the  image  of  mteres  ,  The 
features  required  depend  upon  the  needs  of  the  specific  installation ; 
a  wide  var  ety  of  equipment  is  manufactured  that  permits  much 
freTdom  of  choice  among  products  of  different  manufacturers  for 

an  intended  purpose. 
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Recording  Formats  and  Sizes 

In  general,  a  reasonable  riile-of-thiimb  states  that  the  maximum 
practical  width  of  a  document  measured  in  inches  is  about  equal 
to  the  film  width  in  millimeters.  Thus  a  reasonable  maximum  docu¬ 
ment  width  for  16mm  film  is  16  inches;  for  35mm  film,  35  inches; 
and  for  70mm  him,  70  inches.  This  rule  presumes  a  two-generation 
process  (a  microhlm  facsimile  original  negative  and  an  end-use 
copy  made  directly  from  it)*  with  negative  and  print  made  with 
good  commercial  equipment,  materials,  and  techniques  of  operation 
and  materials  use  as  would  be  accomplished  when  all  elements  of 
the  production  operation  are  under  good  engineering  supervision 
and  control.  IMicrohlming  of  ordinary  commercial  quality  such  as 
that  provided  by  well-run  average  organizations  might  require  up 
to  twice  that  him  width  :  1  inch  of  document  per  2  millimeters  of 
him  width.  The  extent  to  which  actual  microhlming  approaches  the 
rule-of-thumb  limit  may  be  considered  a  measure  of  the  accuracy 
of  the  control  of  quality  of  the  microhlming  process  with  present- 
day  materials,  equipment,  and  methods.  In  general,  it  may  be  said 
that  many  microrecording  operations  fail  to  a  signihcant  extent, 
and  occasionally  to  a  major  extent,  to  utilize  the  major  portion  of 
the  quality  potential  of  the  best  light-sensitive  photographic  ma¬ 
terials  currently  available. 

The  American  Standard  Practice  for  Microhlms,  ASA  Z38  7  8- 
1347,  specihes  that  microhlms  shall  be  made  only  on  safety  (slow- 
burning)  stock  (regardless  of  width)  as  dehned  in  ASA  Z38.3  1- 
1943,t  and  that  microhlms  intended  for  permanent  preservation 
should  be  made  in  accordance  with  ASA  Z38.3.2-1945  f  It  further 
specifies  that  35mm  raw  stock  shall  conform  in  width  and  perfora 

l(,^i  1  722.5-19474  In  the  dimensions  shown 

on  the  last  three  standards,  an  additional  tolerance  of  0  2  to  1  (1  per 

«nt^he  added  at  the  time  the  film  is  first  removed  from  ds 
nca-ji"  ’’’i-™"'"’ 

ot  t.  mniitiopoi  im^er-i::-^  rc itiror;;;:' 


oopyinff 


i  Ileprodueed  in  Appendi.  B,  pages  ,t71  to  373  and  374  to  3S0 

t  See  Appendix  R  pneres  3S1  tn  •  •  *  *  0. 

I  g0.s  .isi  to  .‘^84,  for  re^n.sions  of  those  standards. 
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original  container.  Tn  all  cases  the  film  thickness  shall  he  within 
tlie  range  0.11  to  O.lTmni  (0.0045  to  0.0065  inch). 

Tlie  width  of  the  image  shall  not  exceed  the  following  values: 


Kind  of  film 


1(5  mm 


35mm 


Perforated  along  l)oth  edges  ....  10.4mm(0.410  in.) 

Perforated  along  one  edge  .  12.7mm  (0.500  in.) 

IDiperf orated  film  .  15.0mm (0.590  in.) 


24.0mm  (0.945  in.) 
28.6mm  (1.126  in.) 
31.75mm (1.250  in.) 


The  format  for  70mm  film  has  not  been  standardized  as  yet  through 
the  American  Standards  Association;  the  dimensions  of  70mm  film 
were  .standardized  some  time  ago  in  ASA  Z.38. 1.3-1048,  “Dimen¬ 
sions  for  70  Millimeter  Perforated  (and  unperforated)  Film.”  Like 
other  important  standards,  it  will  he  found  in  Appendix  P, 
page  385. 

The  applications  of  16mm,  35mm,  70mm  and  other  sizes  have 
been  given  in  Chapter  TTI  in  connection  with  a  discussion  of  their 

costs. 


Reels  for  Microfilm  (Standards) 

16mm  and  35mm  microfilms  that  are  2o  feet  (7.6  meters)  long 
or  longer  are  wound  on  .standard  reels  as  specified  in^American 
Standard  for  Peels  for  Proce.ssed  Microfilm,  ASA  Z38 J.17-1946.'' 
The  customarv  size  is  100  feet  for  all  three  widths;  a  oO-foot  reel 
has  also  been  standardized  for  16mm  film.  The  standard  for  7()mm 
is  implicit,  as  Section  4.2  states,  “If  reels  of  other  capacities  arc 
reipiired,  the  dimensions  of  the  fir.st  three  sections  of  this  standard 
shall  he  met.  In  no  case  shall  the  outside  diameter  exceed  that 

specified  for  100  foot  reels.” 

Hecause  of  improvements  in  film  base  that  have  come  about 
recentlv,  it  is  expected  that  the  overall  thickness  of  film  for  motion 
|,ictu,T  |..n-po«os  will  1.0  ro,l»oo,l  t.'o.n  fi  to  4  ono-thousa.ultlis  n.eh. 
Tt  scorns  prol.al.lo  that  tliiiinor  film  l.aso  will  ho  markHed  for  mioio- 
Hlm  uses  soon  after  it  has  l.oon  adopted  f<.r  motion  l"^) 
this  has  ooourrod,  reels  which  now  hold  IdO  foot  of  him  will  then 

liold  135  feet;  50-foot  reols  will  hold  68  feet. 

Iloir  Microfdni  Is  Wound  on  Heels.  Section  2.3  of  American 


*  RcprofliK'cd  in  Appenclix  D,  page  386. 
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Standard  Praetice  for  ^Microfilnis,  (ASA  Z38. 7. 8-1947)  states, 
“Processed  niicrofilin  ])riiits  are  woiuid  with  the  emulsion  out  for 
neg’ativcs  and  witli  emulsion  in  for  positives.  If  the  supply  reel  of 
processed  film  has  a  round  si)indle  hole,  the  film  should  unwind 
downward  fi’oni  the  ri<>ht-hand  side  when  the  round  hole  is  toward 
tlie  ohservei'.”  An  illustration  showing-  how  this  is  determined  is 
shown  in  Standard  ASA  Z38. 7. 8-1947. 


THE  FILISr 

Since  mici-orccording  is  oidy  as  practical  as  the  ability  of  the 
light-sensitive  matei’ials  to  record  fine  detail,  all  mierorecordim*- 
emulsions  are  fine-grain.  Fine-grain  emulsions  are  emulsions  that 
have  resolving  power  ratings  of  90  lines  per  millimeter  or  greater. 
Resolving  power  is  a  measure  of  the  ability  of  an  emulsion  to 
record  fine  detail  di.stinguishahly ;  additional  data  will  he  found 
later  in  this  chapter. 

Like  motion  picture  film,  microfilm  consists  of  a  mechanical 
suppoit  called  the  film  base  and  a  photosensitive  gelatin-silver 
halide  coating  called  the  emulsion.  All  microfilm  base  materials  are 
of  the  safety  type  in  accordance  witli  American  Standard  ASA 
Z38.3.1-1943  and  are  considered  no  more  coinhustilde  than  an  equal 
volume  of  paper.  Base  materials  used  for  microfilm  must  meet  the 
recpnronients  for  permanent  records  .si)ecified  in  Section  of 
Ainerica,,  Standard  ASA  Z38.d.2-]n4r, :  “IVrmanent  iwnrd  film  is 
idiotoprraplMc  material  so  coni]iosed  and  treated  that  the  iiiia.m  and 
^iipport  shall  have  maximmi,  Ueepino.  o.-dinarf  room 

0.0  .  inel  th.eki  the  base  tinekness  is  O.Od.h  ineh,  and  the  emnlsion 
0.001  n.eh,  Ameriean  Standard  ASA  Z:i8.7.8-l‘U7  permits  the 

. . .  . 'lo.;:::;';: 

__ApP’n’'i' . .  '-i-i  of  Ameriean  Stan, lard  ASA  Z:!8.:!.2. 

s,.r.7ir;::.rzr  ;";:r  7:"'  "f  ,.oars  ,vit„„„t 

i^portaaVv  a.,:::;,.!:".:::;;:; 

atoraBo  a„,l  „,e  „,„„„er  frenaonev  i  H  w  ,i,.  , 

frequent  ins,,eeli„„  „f  ,„el,  til,,,  is  necessary  tn  V  .  ” 

rate.  T„e  pern,.,  . . .  .,L,  ,  e  ;W-iorati„n 

e, .mates  am,  may  ,,e  as  Ion.  as  2  .e,,,.^  tenipem:!!  :,', 
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1945:  “Gelatin-silver  halide  emulsions  shall  be  used  for  perma¬ 
nent  records  that  are  suitable  for  development  either  as  original 
negatives,  as  positive  prints  from  negatives,  or  as  direct  positives  by 
the  reversal-development  ])rocess.  Photographic  materials  produc¬ 
ing  final  images  composed  of  dyes  shall  not  be  used  for  permanent 
record  films.”  Dyes  are  specifically  excluded  because  those  currently 
available  are  fugitive ;  images  produced  by  them  fade.  Such  images 
as  those  in  Kodachrome,  Kodacolor,  AnscoColor,  GevaColor,  and 
like  multilayer  substractive  color  films  are  therefore  barred  by  this 
specification  as  non-permanent. 


Film  Characteristics 

One  outstanding  difference  between  microfilm  raw  sfock  and 
raw  stock  for  other  purposes  such  as  motion  pictures  is  the  ability 
of  the  microfilm  to  record  fine  detail.  One  characteristic  of  the  abil¬ 
ity  to  record  fine  detail  is  called  resolving  power ;  its  measurement 
will  be  described  later.  The  rated  resolving  power  of  Kodagraph 
IMicro-File  Film,  the  major  Eastman  microfilm  negative  material,  is 
180  lines  per  millimeter;  Eastman  Type  5240  Panatomic  Safety  X, 
a  fine-grain  high  quality  panchromatic  negative  for  motion  picture 
and  miniature  camera  use,  is  rated  at  only  GO  lines  per  millimeter. 
iNIicrofilm,  of  all  sensitized  silver  halide  materials,  is  capable  of 

recording  the  maximum  of  fine  defail. 

Since  microfilm  is  bnt  one  of  a  variety  of  film  materials  manu¬ 
factured  for  sale  on  the  open  market,  it  is  usually  manufactured 
with  machinery  used  for  the  making  of  other  sensitized  materials. 
One  reason  is  that  film  mannfacture  is  a  large  quantity,  continuous 
flow  process;  this  class  of  manufacture  makes  possible  the  highest 
level  of  consistent  high  quality  at  the  lowest  cost  to  the  user  An 
economic  characteristic  of  such  a  process  is  that  the  first  cost  of  the 
equipment  required  to  produce  the  film  is  very  high  aud  only  a 
large  market  capable  of  consuming  a  large  quantity  of  such  mate¬ 
rial  can  .lustify  the  large  investment  reepured  for  film  manufacture. 
As  a  result  relativelv  few  firms  offer  competitive  products  foi  sale, 
and  the  quality  of  the  products  sold  is  high.  ITufortunately  the 
total  consumption  of  sensitized  materials  hy  the  microrecoidin 
industry  is  rather  small  compared  with  that  of  other  sensitized 
products  .such  as  amateur  films  tor  still  cameras  and  motion  pic- 

tures. 
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Although  silver-emulsion  iiJins  iiave  been  in  use  for  more  than 
bo  yeai's,  very  little  lias  been  published  on  man}’  important  pliases 
of  him  manufacture  and  use.  Emulsion  making  is  one  such  ])hase; 
manufacturers  liave  usually  considered  this  to  belong  to  the  prac¬ 
tice  rather  than  the  theory  of  photograph3\  With  the  technical 
voids  that  this  attitude  has  produced  in  the  literature,  it  is  difficult 
for  a  new  student  to  obtain  a  balanced  overall  view  that  can  be 
expanded  as  needed  for  specific  specialized  applications.  As  in  ain’ 
other  field  of  technology’,  in  niicrorecording  an  understanding  of 
the  raw  material,  the  film,  is  recpiired  in  order  to  understand  the 
finished  product. 

JMiciofilm  consists  of  two  basic  parts,  a  mechanical  sup])ort 
called  the  base,  and  the  photosensitive  material  called  the  emulsion. 
The  emulsion  is  bonded  to  the  base  by  a  solvent-cement  that  may 
contain  cellulose  nitrates  as  an  adhesive;  the  weight  of  nitrate,  when 
used,  is  but  a  fraction  of  1  percent  of  the  total  weight  of  the  film. 
The  performance  of  microfilm  is  truly  remarkable  in  view  of  all 
the  chemical  and  physical  changes  that  are  required  between  the 
initial  exposure  of  the  raw  stock  and  the  appearance  of  the  final 
image  after  jirocessing. 

for  base  manufacture,  a  liquid  mixture  that  is  essentiallv 
cotton  mixed  into  acetic  and  other  acids  and  solvents  is  fed  coii- 
inimusly  into  a  narrow  hopper  several  feet  wide.  The  long  narrow 
onhce  througl,  wl.ich  ,l,e  li,,uid  flows  by  gravity  provides  nuxture 
How  at  a  very  un.fonn  rate  to  tbe  periphery  of  a  slowly  rotatin<. 
(uim made  of  stainless  steel,  that  is  several  feet  in  diameter  ainl 

mapo.ate  and  a  him  of  uase  material  forms  on  the  drum  After 
he  material  so  formed  rotates  through  a  portion  of  a  revolution  on 

turn,  It  is  iieeled  off  in  a  continuous  sheet.  The  edves  are 
rnu'T  ’  *  "“t  of  uniform  thickness.  The  sheet  Is  then 

it  differr'::::iei:,'ee'r'‘"‘"™  '-o  -  -t  Hxed; 

presumably  e::i:i;all:nidu:rrd“::m 
of  a  particular  manufacturer  to’ another  groT;; 
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same  manufacturer.  Jt  may  differ  also  to  a  lesser  yet  important 
degree  from  one  batch  of  manufactured  material  to  another  made 
by  the  same  manufacturer.  Tlie  exact  mixture  used  for  a  particular 
batch  of  base  material  is  determined  by  the  performance  the  him 
mauufactiirer  desires  and  expects  to  obtain.  Users  shouhl  expect 
to  liiid  measurable  and  important  differences  in  physical  charac¬ 
teristics  between,  for  example,  Uastmaii  Kodak’s  Kodagraph  IMicro- 
File  Film  (the  negative  used  in  the  microtilm  camera)  and  the 
DuFoiit  Microfilm  negative.  It  is  not  surprising  to  find  such  differ¬ 
ences  since  they  are  inherent  in  any  manufacturing  process.  What 
is  especially  important  is  that  ])roduction  runs  of  material  should 
conform  precisely  to  samples  provided  for  test;  good  performance 
can  then  lie  maintained  in  the  finished  product  as  a  routine  mattci . 
On  the  whole,  American  film  manufacturers  are  very  cooperative 
and  helpful;  they  manufactuie  good  products  and  are  anxious  that 
users  obtain  as  large  a  part  as  possible  of  the  quality  potential  of 

which  those  products  are  capable. 

Since  oelatin  holds  silver  halides  in  suspension  in  the  emul- 
Sion,  the  preparation  of  the  gelatin  is  very  important  in  the 
process.  Among  its  ehemieal  functions  are: 

1  It  acts  as  a  protective  colloid  to  maintain  ilispersion  ot  the 
’  silver  halides  and  to  protect  them  from  reduction  by  a 

developer  without  exposure.  ,  ri 

2.  In  solution  it  enables  a  stable  suspension  of  silver  halide 

particles  to  lie  formed. 

In  the  .jelly  state  it  snp,i«rts  meehanically  the  nnero.scopic 
particles  of  silver  halide  and  silver  an.l  permits  soluble 

materials  to  act  upon  them. 

It  affects  the  sensitivity  of  the  silver  halu  e. 

It  combines  with,  and  thus  removes,  the  halogen  1, berated 

by  the  action  of  light. 

Among  the  physical  functions  are: 

1.  It  acts  to  adhere  to  and  cooperates  mechanicalb  ^Mth  the 

2  iTsliows  miniminn  distortion  when  swelled  as  during  devel- 
o nil,."  and  when  shrunk,  as  during  drying  and  snhseiptenl 
use  "Xot  only  must  it  suffer  minimum  distortion  ‘  " 

inn  such  swelling  and  shrinking,  but  it  must  also  cause  the 


3. 


-I. 

5. 
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lialido  crystals  and  tlirir  currespoiidinj>-  silver  nuclei  to 
suffer  niijiiniuni  distortion  and  shift  in  orientation. 

(lelatiii  is  nsnally  made  from  selected  clippiii«:s  of  calf  hide 
and  ears  and  cheek  j)ieces  and  pates.  For  photographic  })iirposes, 
all  ])ieces  must  he  fi'ee  of  bacterial  infection.  Two  common  ])roces.ses 
ai-e  used  in  reliidiig  gelatiii;  the\'  are  known  as  the  lime-acid  i)roc- 
ess  and  the  soda  process.  Fotli  processes  re(piire  soaking  of  the 
pieces  for  an  extended  period  (several  monthsj  ;  as  the  character  of 
the  gelatin  has  a  marked  effect  upon  the  contrast  characteristics  of 
a  finished  emulsion,  the  process  used  to  refine  the  gelatin  depends 
upon  the  effects  desired  in  the  emulsion  to  he  made. 

there  are  three  important  stages  of  emulsion  preparation. 

(1)  Fmulsiffcation  and  initial  ripening. 

(2)  Removal  of  excess  soluble  salts. 

(2)  After-ripening  and  sensitizing. 

In  the  first  stage,  solutions  of  10  jiercent  oi-  more  of  soluble  halides 
are  mixed  with  silver  nitrate  solution.  Silver  bromide  is  one  of  the 
common  halides  in  most  emulsions  of  both  tlie  negative  and  the 
positive  types;  negative  emiilsimi  tyjies  also  usually  contain  silver 
10  ne.  0  prepare  the  emulsion,  a  small  amount  of  relatively  inac- 
ive  gelatin  IS  swelled  in  cold  water  and  then  heated  to  form  a 
melted  gelatin  solution ;  this  gelatin  is  but  a  small  percentage  of  the 
total  ..e,un.e<l  for  the  e.nulai,,,..  The  halhles  are  then  a,uLl  1,, 
excess  of  pofa^ss.uin  hrcainde  is  always  used.  .Silver  nitrate  solution 
s  then  added  whde  the  gelatin  solution  is  continnonslv  stirLl  ■ 

IS  then  ri])eiied  bv  .  n  i  •  "  ^iinilsion 

added.  In  this  proeess  the  l  ir'  '  .solution  has  been 

-nail  crystals  sn.aller;  ’this  isZued' i"!i' d 

Ostwald  ripening  of  an  emiiFif  n  •  '  *  ^^il^estion,  or 

tiaiiy  ''eeo:„p„seVea:;:i::;t:::;;e  ri;  "r 

•inn  of  the  latent  iZge  The  evj 

eliemistry  involved  is  not  yet  understood'' S'  ""i 

•’  '"“•‘•‘•'tooil-  S.nce  nucrolil.n  emulsions 
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are  tine-grain,  the  nitrate  solution  is  added  slowly  and  ripening 
occurs  at  a  lower  temperature  than  with  pliotographie  negative 
tilms.  At  this  early  point  in  manufacture  the  grain  distribution 
of  tiie  emulsion  is  established  and  continues  substantially  unchanged 
throughout  the  remainder  of  the  manufacturing  process  and,  to  a 
considerable  degree,  during  subsequent  development  after  exposuie. 
After  this  initial  ripening,  gelatin  of  the  chemically  active  type  is 
added  to  ludng  the  gelatin  content  of  the  heated  mixture  to  about 
10  percent.  This  step  is  very  important  since  the  subseciuent  con¬ 
trast  properties  to  be  obtained  depend  largely  upon  the  properties 
of  the  gelatins  so  added.  After  this  gelatin  is  thoroughly  dissolved, 
the  emulsion  is  set  in  a  cool  place  for  several  hours ;  when  cooled,  it 
is  a  stiff,  jelly-like  mass.  At  this  point  it  has  low  contrast  and  low 

sensitivity. 

In  the  second  stage  the  excess  soluble  salts  are  removed  by 
washino-  to  remove  the  excess  potassium  bromide  and  potassium 
nitrate"  these  would  crystallize  out  during  drying  when  the  emu  - 
sio.i  is  coated  on  the  base  o£  the  film  it  the  salts  were  not  washed, 
and  their  presence  would  interfere  with  proper  second  ripen, ng. 
Water  is  used;  to  make  washing  easier,  emulsions  are  often  shred¬ 
ded  into  “noodles”  by  forcing  the  gelatinous  mass  through  a  wire 
screen  or  perforated  die  or  plate.  The  halide  crystals  of  the  emul- 
siml  being  insoluble  in  water,  are  held  in  position  meehanieally  by 

the  o’cl  structure  and  are  unaffected. 

In  the  third  stage,  after-ripening  and  -nsitmn.g  he  elu  ¬ 
sion  is  drained  and  then  melted.  The  remainder  « 
required  for  the  final  emulsion  is  then  added.  ^  »  POnd  tlm 

emulsion  is  chilled  and  stored  until  needed  W  Imn  it 
coated  the  sensitizers  and  other  ingredients  aie  addec . 

The  final  ripening  results  in  a  very  ‘true 

without  appreciable  less  true  of  micro- 

for  photographically  increase  in  sensitivity  is 

film  negatives.  As  ^  .n,,nced  from  the  partial 

due  in  great  ^  temperature  and  the  length  of 

decomposition  of  the  gel.it  .  P 

time  heat  is  applied  depend  ^e  type 

result  desired.  continuation  of  the  ripening 

under-ripenmg  lesults  m  a 
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process  during  subse(pient  storage,  wliicli  continues  even  after  the 
eninlsion  is  coated  on  the  base.  Proper  riiieiiing  is  indicated  by 
niaxinium  sensitivity  and  niiniinuin  fog. 

Without  sensitizing  dyes,  tlie  emulsion  is  ‘‘color  blind*’;  it  is 
resi)onsive  only  to  ultraviolet  and  to  l)lue  light  in  the  region  from 
350  to  450  millimicrons.  The  materials  used  and  the  manner  of 
ai)plication  and  treatment  are  closely  guarded  .secrets  of  tlie  manu¬ 
facturers;  very  little  has  been  publrshed  on  this  subject.  The 
amounts  of  sensitizing  materials  required  are  minute;  a  concentra¬ 
tion  as  small  as  1  part  in  100,000  parts  of  water  or  dilute  alcohol 
equivalent  will  cau.se  an  emulsion  to  show  color  sensitivity  for  other 
colors.  A  dye  must  actually  stain  the  silver  halide  crystals  to  be 
effective;  of  dyes  that  stain,  only  a  comparatively  few  are  sensi¬ 
tizers.  Some  sensitizers  are  unstable  to  light;  others  are  quite  stable. 
The  exact  nature  of  the  sensitizing  action  is  still  obscure,  although 
numerous  theories  have  been  advanced  to  explain  many  of  its 
aspects.  Some  of  the  widely  used  sensitizers  were  originally  otf- 
shoots  of  the  coal-tar  diazo  dye  and  explosives  industry  of  I.  G. 
Farben  in  Germany  before  World  \Var  I :  one  group  of  chemically 
related  materials  is  used  as  the  light-sensitive  material  in  the  Ansco 

Ozahd  paper  printing  process  used  for  making  copies  of  traeino-.s 
and  like  drawings. 

After  ail  extremely  thin  “siibhing'’  coat  is  aiiplied  to  the  base 
to  cause  the  emulsion  to  adhere,  the  mixture  of  liquid  emulsion  is 
coated  upon  that  one  side.  The  emulsion  is  warm  when  applied 
and  IS  ehdied  as  it  passes  over  a  chilled  roll  after  coatiinr-  the 
emulsion  is  then  dried.  A  typical  coating  might  be  tUII  inch  in 
depth;  tins  dries  to  something  like  one-tenth  its  application  depth 
After  coatnig,  the  him  is  slit  to  the  appropriate  width  and  if 

of'tl”*"'  regardless 

the  Width  of  the  microfilm;  this  is  the  size  of  the  ASA  standard 
container  for  microfilm  rolls.  *^ianaard 

Despite  the  com|)lexity  of  the  maiinfacturiim  nroeess  ti 
tormity  of  product  from  roll  to  roll  of  m  einH,  ’ 

l.igh,  and  it  is  very  rare  indeed  hat  a  ,v  tT  'i," 
nnder-ripeniug  or  over-riim  Z  „  .  n  '  t'"'  <“'-i<l«'<‘es  of 

hehavior  is  encountered.  It  has  been  'tlVoo°'-"r* 
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stringent  test  requirements;  should  a  defective  batcli  be  manufac¬ 
tured  by  some  manufacturing  error  (this  is  extremely  rare),  such 
a  batch  would  not  be  shipped  from  the  factory. 

Since  microfilm  emulsions  are  fine-grain  emulsions  and  since 
they  are  among  the  most  stable  sensitized  products  manufactured, 
a  user  will  rarely  encounter  film  that  is  fogged  or  of  poor  quality 
because  it  is  old. 

Synthetic  carriers  replacing  the  gelatin  in  film  will  pro¬ 
gressively  be  introduced  as  soon  as  they  can  be  manufactured  in 
sufficient  quantities  at  a  sufficiently  low  cost  with  the  required  prop¬ 
erties.  DuPont  has  made  considerable  progress  commercially  in 
this  direction,  and  it  is  only  a  matter  of  time  before  other  manu¬ 
facturers  follow  suit.  The  combination  of  such  base  materials  as 
the  duPont  Cronar  and  the  duPont  carriers  will  provide  an 
inherent  resistance  to  bacterial  and  fungal  attack  that  should 
make  the  probable  life  of  microfilms  using  these  materials  exceed 
by  a  significant  margin  anything  we  have  expected  in  the  past. 


The  Sensitometric  Characteristics  of  Film 


For  convenience  in  analysis,  the  relation  between  the  blackness 
of  the  developed  silver  image  of  the  film  and  the  illumination  used 
to  provide  the  exposure  is  measured  by  means  of  the  relationship  of 
the  common  logarithm  of  the  opacity  of  the  image  (known  as  the 
density)  to  the  common  logarithm  of  the  exposure.  The  test  ex¬ 
posures  used  are  an  arbitrary  series  providing  an  increased  ex¬ 
posure  for  each  succeeding  step  in  the  series ;  the  instrument  that 
provides  these  test  exposures  is  called  a  sensifometer.*  In  the 


*  Commercial  sensitometers  are  of  two  general  types:  (1)  variable 
intensity  in  which  the  exposure  time  remains  constant  for  all  exposures  an 
fte  intensity  is  changed,  and  (2)  variable  time,  in  rvhiob  the  eaposnre  rntensity 

is  kept  constant  and  the  exposure  time  is  varied.  Owing  to  what  «  « 

.  ^  1  .  foOnrix  If  pxnosure  time  of  a  film  is  reduced,  say,  to  one-tenth 

[tsTonrer  value,  an  increase  in  exposure  intensity  of  more  than  10  is  required 
„  produce  the  reference  density  under  the  reference  developing  conditions 

Thus  the  preferred  type  of  tn tensit^ 

Sak  T™  1A  sensitonieter;  a  suitable  densitometer  for  measuring  tta 

f  ^  f  thP  steps  of  the  developed  sensitometer  strips  is  the  Eastman 

K^dlk^Type  lA  densitometer.  These  instruments  cost  roughly  $100  each. 
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usual  instrument,  the  exposure  provided  by  a  particular  step  is 
1.414  times  that  of  the  prior  step;  a  series  of  some  20  steps  is 
common.  Wheji  the  data  are  plotted  on  a  logarithmic  scale  as  a 
curve  in  which  density  is  the  ordinate  (vertical  reference  line)  and 
the  relative  log  exposure  is  the  abscissa  (horizontal  reference  line), 
the  curve  is  known  as  an  II  &  I)  curve  (after  Ilurter  and  Driffeld, 
the  men  who  proposed  its  use).  The  lower  portion  of  the  curve  is 
known  as  the  toe;  tliis  is  concave  and  curved  noticeably.  The 
middle  portion  is  known  as  the  straight  line  portion.  The  top  por¬ 
tion  is  known  as  the  slioulder;  this  is  convex  and  tends  to  flatten 
out  at  the  end.  If  a  tangent  is  drawn  at  the  flattest  part  of  the 
straight  line  portion,  the  slope  of  the  tangent  is  called  the  gamma 
or  gradient.  The  gamma  indicates  the  rate  of  change  of  density 
with  change  of  exposure  at  the  flattest  part  of  the  straight  line 
portion  of  the  II  &  D  curve.  Figure  4  illustrates  IT  &  D  curves 


for  Kodagraj)h  iMicro-Pile  Film  Tim  i 

for  a  deve.op.ne.,t  ti.ne  of  3  .ninutes  is'  in'  tSTge "rom  25": 
3.0  with  a  common  value  of  about  3.1.  ^ 


types  of  film 


Negative  Film 

Negative  film  is  used  for  the  first- 


generation  original  negativ 


e 
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iiiicrorecortl,  Since  images  of  dift'ereiit  colors  and  shades  are  to  be 
properly  rendered  in  black  and  white  on  the  original  him,  the 
him  ordinarily  used  in  a  microhlm  camera  for  this  i)nrpose  is  pan¬ 
chromatic  negative.  Kodagraph  Micro-File  Film,  for  example,  ex¬ 
hibits  a  color  sensitivity  as  shown  in  the  pnblished  spectrogram 
data,  from  365  to  630  millimicrons.  The  portion  shorter  than  400 
millimicrons  represents  the  response  of  the  him  in  the  near-ultra- 
violet  range,  the  range  from  400  to  500  millimicrons  represents  the 
bine,  the  500  to  600  millimicrons  range  represents  the  green,  and 
the  range  from  600  to  the  response  limit  at  630  millimicrons  repre¬ 
sents  the  red.  By  detinition  (ASA  Z22.5-1947),  “Negative  him  is 
the  raw  stock  specihcally  designed  for  negative  images.  A  hen 
negative  microhlm  raw  stock  has  been  properly  exposed  in  a  micro¬ 
hlm  camera  and  is  suitably  processed  in  ai)propriate  solutions  by 
the  conventional  negative  developing  process,  the  light  scale  of 
blacks  and  whites  of  the  original  negative  him  appears  inverted 
iust  as  it  does  in  a  negative  from  an  ordinary  Brownie  camera. 
Nec^ative  tilm  and  negative  processing  are  most  widely  used  for  the 
orioinal  microhlm  record.  There  are  three  major  performance  dif¬ 
ferences  between  Kodagraph  Micro-File  Film  (negative)  and  a  hne- 
grain  panchromatic  negative  him  used  for  miniature  cameras  such 
as  Kastman  Type  5240  Panatomic  Safety  X: 


Property 
Resolving  power 
Grain 

Revoininended  gamma 
for  developing 


jVlicro-File 
180  lines  per  mm 
Very  fine 

2.0-3. 5 


Type  5240 
60  lines  per  mm 
Fine 

0.65 


Conventional  photography  uses  faster  and  more 
what  it  terms  its  finest  grain  films  than  nncroreco,  dmg  does, 
Mainly  heeause  the  light  levels  rec,nired  for  such  less  gramy  fihns 
as  microfilm  are  difficult  if  not  iii.possilile  to  olitain  ainl  use. 

Being  a  tvpical  high  quality  negative  microfilm  mate™  > 

Koda-raph  Mic'ro-File  Film,  when  used  as  recommended,  is  excel- 
ivona,.  1  written  matter,  and  the 

lentforreproduenigpi.nted  tex  .Inm^  i„  ,|,e  document  heing 

like  where  high  image  ‘  ^  lilaek  of  the 

photographed  between  the  white  of  the  pa,,e 
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ink,  but  it  is  less  desirable  for  reproducing  continuous  scale  photo¬ 
graphs.  Since  it  is  characteristic  of  all  very  fine-grain  materials 
that  the  maximum  resolving  power  obtainable  under  the  best  con¬ 
ditions  depends  ujion  the  contrast  and  is  highest  when  the  contrast 
is  higli,  Kodagraph  i\Iicro-File  Film  is  not  so  suitable  for  reproduc¬ 
ing  photographs  and  radiographs  and  the  like  as  is  Kodak  Micro- 
File  Film  Type  X,  a  low  speed  panchromatic  negative  material 
of  appreciably  lower  gamma  and  likewise  of  somewhat  lower  re¬ 
solving  power. 


Reversal  Film 

If  the  reversal  process  is  used  to  develop  a  suitalde  original 
microtilm,  the  image  obtained  on  the  film  after  ])rocessing  is  ‘‘right 
side  up”  with  regard  to  tonal  scale.  By  definition  (ASA  Z22.56- 
1947),  “Reversal  film  is  a  film  which  after  exposui’e  is  processed 
to  produce  a  positive  image  on  the  same  film  rather  than  the  cus¬ 
tomary  negative  image.”  Reversal  film  is  used  rarely  if  at  all  for 
miciorecordings ;  its  most  common  use  is  for  Ifimni  and  8mm  motion 
picture  films. 

There  is  little  doubt  that  some  area  of  apjilication  can  be 
found  for  the  reversal  process  where  its  potential  advantages  can 
be  realized  in  microrecording  operations;  possibly  microfilm  may 
follow  the  pattern  of  the  motion  picture  and  enlarge  the  potential 
use  of  microfilm  by  amateurs  by  the  application  of  the  reversal 
process  just  as  Ifiinm  motion  i)ietures  did  in  1924.  In  reversal 
processing  the  large  grains  of  the  film  (which  are  most  affected  by 
the  e^xposnre  in  the  camera)  are  developed  first  and  then  bleached. 
The  film  then  receives  a  fogging  exjmsure  in  the  developing  machine 
Mhich  exi)o.ses  all  the  remaining  grains  of  the  film  not  affected  bv 
the  camera  exposure;  tliese  p-raiiis  are  tlieii  develo|,e.l  hv  a  second 
development.  Aftm-  tl.e  film  has  been  fixed,  waalied,  and'  dried  the 

deveT  ""l  ‘  "  fi"f'--sraiiied  tl.an  if  the  film  were 

teloped  as  a  negative,  and  its  tonal  scale  is  “right  side  np  ” 

I  tvei-sal  processing  of  a  siiitahle  film  always  results  in  an  appreei 
tible  nnprovenient  in  the  graiiiiiiess  of  the  film  image. 

lo  realize  the  advantages  of  reversal  processiim  wonhl  von  • 
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accomplisliment  at  present  outside  of  possibly  a  very  few  highly 
specialized  and  technically  qualified  microfilming  organizations. 
As  the  basic  technical  concepts  of  microfilming  operations  become 
more  widely  appreciated  and  understood  than  they  are  now, 
microfilming  copying  operations  may  include  reversal  processing 
and  may  ultimately  follow  the  three-generation  duplication  pro¬ 
cedure  widely  used  for  16mm  film ;  this  procedure  anticipates  the 
need  for  archival  storage  of  the  IGmm  original  film.  Such  a  pro¬ 
cedure*  would  anticipate  a  reversal  film  for  the  first  generation 
original,  a  diiplieate  negative  for  the  second  generation  pre-print 
material  and  a  very  fine-grain  positive  film  for  the  release  print 
material.  This  is  a  matter  for  the  future,  as  suitable  film  materials 
are  not  available  commercially  for  the  purpose. 


Positive  Film 

Positive  film  is  used  for  copying  from  the  original  negative  for 
second-generation  prints.  Since  the  different  colors  and  shades  of 
the  original  document  are  correctly  rendered  on  the  original  nega¬ 
tive  film,  it  is  merely  necessary  to  retain  the  scale  uniformity  in 
the  copy  that  appeared  in  the  original.  For  this  purpose  positive 
film  is  used;  since  positive  film  is  color-blind,  it  responds  only  to 
light  in  the  bhie  and  near  ultraviolet  region  (365  to  480  millimi¬ 
crons).  Since  this  is  the  case,  it  may  be  handled  safely  under  a  yel¬ 
low  safelight  in  the  darkroom ;  this  convenience  of  handling  makes 
it  possible  for  a  laboratory  technician  to  see  what  he  is  doing.  Neg¬ 
ative  microfilm,  being  panchromatic,  is  sensitive  to  light  of  all  colors 
and  must  be  handled  in  complete  darkness  before  it  is  developed. 

Because  positive  microfilm  such  as  Kodagraph  Print  hi  m  has 
not  been  sensitized  for  green  and  red  light,  it  is  photographically 
less  sensitive  than  microfilm  negative.  Its  characteris  ics  ai.  bes 
indicated  by  comparison  with  Micro-File  negative,  shown  in  the 

following  table : 

I  ^  ^  f  n  rinnllel  preservation  and  storage  problem  for 

*  For  a  statement  of  a  parauei  piv&i  film  refer 

motion  Piet,..,,  end  a  rt”,.  Pi^toro,. 

r  ;?;xrwr  pu..i,„od .. 

Publishers,  Inc.,  New  York-London,  1953. 
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Property 

Resolving-  power 

Color  sensitivity 

Recommended  ganuna 
for  developing 

Laboratory  handling 

Subject  contrast  for 
optimum  exposure 


Kodak  Micro-File 
Negative 

180  lines  per  mm 

panchromatic 

2.5-3.5 

complete  darkness 

30:1 


Kodagraph  Positive 
145  lines  per  mm 
blue-sensitive  only 

2.2-3.0 

yellow  safeliglit 

30:1 


Generali}^  speaking,  microfilm  positive  film  is  used  primarily  for 
making  copies  from  microfilm  negatives ;  the  size  of  the  image  on 
the  copy  is  usually  the  same  as  the  size  of  the  image  on  the  nega¬ 
tive,  since  the  copies  are  usually  made  on  a  contact  printer.  After 
development,  the  print  is  ready  for  use. 


DETAIL  RENDERING  AND  ITS  MEASUREMENT 


The  term  resolving  power  as  used  in  the  trade  by  film  manu- 
faeturers,  lens  manufacturers,  and  other  suppliers  of  ecpiipment, 
materials,  and  services  is  rather  loose.  Test  patterns  consisting  of 
parallel  lines  in  which  the  width  of  a  line  is  equal  to  the  width  of 
the  space  between  lines  are  photographed  in  a  regular  series  of 
spacing  widths;  the  numerical  value  of  resolving  power  assigned 

IS  the  value  expressed  in  lines  per  millimeter  for  the  just-distin- 
guishable  lines  of  the  series. 


In  the  National  Bureau  of  Standards  Circular  C428  “A  Test 
of  Lens  Resolution  for  the  Photographer”  (1941,  Go’vernment 
Pnnting  Ofllce,  Washington,  D.  C. ;  available  from  the’  Supe^LZ- 
ent  of  Documents  at  a  price  of  about  40  cents  postpaid),  a  set  of 
high  quality  photoengraved  charts  is  furnished  hv  which  thi 

te  ITe  T";  nieasiu-ed  to  a  defi 

(eliminatfng  personareL??;  the  mlasurlttsTs'- TT" 

ii  .Wi« ..  m.  h  m  toll”  »  O'- 
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Tlie  present  prevalent  practiee  of  making  enlargements  of 
several  diameters  from  the  original  negative  has  created  a  general 
demand  for  lenses  (and  films)  giving  sharper  and  hetter-dehned 
images  than  were  considered  satisfactory  some  years  ago.  The 
simjditied  test  can  he  made  by  means  of  a  very  good  microfilm 
camera  and  can  he  conducted  hy  one  skilled  in  photogra})hic  tech¬ 
nique  to  the  extent  that  is  re(iuired  for  the  successful  operation 
of  a  miniature  camera.  Tn  testing  the  film  it  is  necessary  to  he  cer¬ 
tain  that  the  resolving  power  of  the  camera  as  used  is  jireferahly 
greater  than  that  of  the  him  being  tested.  (A  very  good  micro- 
hlm  camera  equipped  with  a  very  good  lens,  such  as  the  Kodak 
:\Iicro-File  Ektar,  adjusted  accurately  for  focus  should  he  adequate 
for  routine  purposes.) 

The  test  comprises  a  measure  of  a  characteristic  that  deter¬ 
mines  the  shar])ness  of  the  image  and  the  degree  to  which  it  can 
he  enlarged.  Tf  one  attempts  to  photograph  a  pattern  of  parallel 
lines,  it  will  he  found  that  the  lines,  if  too  close  together,  wdl  photo¬ 
graph  as  a  gray  patch  and  the  individual  lines  cannot  he  distin- 


NATIONAL  BUREAU  I  OF  STANDARDS 
test  chart  I  25  X 


Fig.  ;■).  National  Bureau  of  Standards  resolu 
tiou  test  chart.  (From  Circular  C-428.) 
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giiislied.  If,  however,  tlie  lines  in  the  object  are  so  far  apart  that 
they  are  recorded  as  distinct  lines,  the  film  is  said  to  resolve  the 
lines.  We  can,  therefore,  give  considerable  information  regarding 
the  (piality  of  definition  b}"  a  statement  regarding  the  finest  pat¬ 
tern  of  lines  that  it  resolves.  Figure  5  is  a  rej)rodnction  of  one  of 
the  six  charts  of  a  test  ])late.  To  obtain  readings  nj)  to  ofi  lines  per 
millimeter,  the  chart  is  ])hotogra]died  at  a  distance  of  26  times  the 
focal  length  of  the  lens;  the  readings  are  then  as  indicated  in  lines 
per  millimeter.  To  obtain  readings  np  to  112  lines  ))er  millimeter, 
the  chart  is  photographed  at  twice  the  sjiecified  distance  and  the 
readings  obtained  are  multiplied  by  the  factor  2.  To  obtain  read¬ 
ings  np  to  168  lines  per  millimeter,  the  chart  is  photographed  at 
three  times  the  specified  distance  and  the  readings  obtained  are 
multiplied  by  the  factor  3.  Tn  all  cases  the  single  test  chart  is 
located  at  the  center  of  the  lens  field,  as  it  is  at  this  point  that  the 
a^elage  microfilm  camei'a  lens  resolves  the  largest  nnnd)er  of  lines. 
The  Kodak  :\I]cro-F]le  Kktar  Lens,  63mm,  with  a  fixed  mechanical 
aperture  of  //8  is  rated  for  160  lines  per  millimeter.  Kodagraph 
.  lero-File  Film,  is  rated  at  180  lines  per  millimeter  with  optimnm 
exposure,  with  a  subject  contrast  of  80  to  1  and  with  specified 
develojiment  in  Kodagrajih  developer.  Routine  tests  of  the  orio-iual 


I  4 


PUi.  (). 
tiou 


National  Bureau  of  Standards  rosolu- 
test  cliart.  (From  Circular  C-o33.) 
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negative  should  resolve  112  lines  per  millimeter  consistently;  failure 
to  do  so  indicates  faulty  equipment,  procedure,  materials  or  methods. 

Figure  6  shows  the  latest  National  Bureau  of  Standards 
Test  Chart,  from  Circular  C  533  (1952),  “A  Method  of  Test¬ 
ing  Resolving  Power  of  Photographic  Lenses” ;  this  circular 
supersedes  C  428,  previously  described.  It  includes  one  set  of 
six  high  contrast  cliarts  and  one  set  of  six  low  contrast  charts ;  the 
chart  illustrated  is  one  of  the  high  contrast  type.  Note  that  the 


steps  in  this  new  chart  are  in  the  series  12,  14,  17,  20,  24,  28,  34, 
40,  48,  56,  68,  and  80  lines  per  millimeter. 

The  chart  in  Figure  7  is  available  from  Ansco  (Binghamton, 
New  York).  It  is  photographed  at  the  reduction  under  test,  and 
the  photographed  image  is  examined  under  a  microscope;  the 
rating  in  lines  per  millimeter  is  equal  to  that  for  the  just-resolvable 
pattern  multiplied  by  the  reduction  at  which  the  chart  is  used. 
The  reduction  may  be  determined  by  measuring  the  length  of  the 
calibrating  line  in  millimeters;  the  reduction  is  the  ratio  of  the 
measured  length  to  100  millimeters.  Thus,  if  the  measured  length 
is  10  millimeters,  the  reduction  is  10,  and  the  value  obtained  from 
the  photographed  chart  is  to  be  multiplied  by  10.  The  numbers  in 
this  test  series  are:  1.0,  1.2,  1.6,  2.0,  2.5,  3.2,  4.0,  5.0,  6.3,  7.9  and 
10.0  In  the  instructions  furnished  with  the  chart  is  the  following: 
‘‘Resolution,  as  measured  ou  the  film,  is  a  test  of  the  entire  photo¬ 
graphic  system,  including  lens,  exposure,  processing,  and  other 
factors.  These  rarely  utilize  maximum  resolution  of  the  film. 

In  practice  there  is  often  wide  variation  in  numerical  values 
for  resolving  power  obtained  because  of  the  variations  in  the  condi¬ 
tions  under  which  a  test  may  be  made.  Some  of  these  conditions  are : 


1  The  line-to-space  ratio  of  the  test  object.  Emulsions  which  a 

chara^teBstie  called  turhiclity  (inm.e 

rr -  -  .e 

adjacent  white  space  of  the  test  pattern.  Microfilm  materials  shonW  be  almost 

entirely  free  of  this  effect.  i  qo  to  It  The  density  of  the  black 

2.  object  ca^ras  assunmd  0  lb  ^ihe 

line  is  30  times  the  density  of  the  ^vhlte  ^ 

contrast  results  in  a  ^'hich  lacks  sharpness 

value;  this  condition  is  aggravatea  lor 

compared  with  an  emulsion  that  has  examined.  (The 

^  Level  of  illumination  under  which  the  • 
effecLbthis  U  not  serious  compared  with  that  of  other  condrtrons.) 
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100  MILLIMETERS 

Fio.  7.  Ansco  resolution  chart.  Resolution  is  exi)ressed  in  tenns  of  the 
lines  per  millimeter  recorded  by  a  particular  film  under  specified  conditions. 
Numerals  in  chart  indicate  the  number  of  lines  per  millimeter  in  adjacent 
T-shaped  groupings. 


In  microfilming,  it  is  necessary  to  determine  the  reduction  ratio  and 
multiply  the  number  of  lines  in  the  chart  by  this  value  to  find  the  number  of 
lines  recorded  by  the  film.  As  an  aid  in  determining  the  reduction  ratio,  the 
line  above  is  100  millimeters  in  length.  Measuring  this  line  in  the  film  image 
and  dividing  the  length  into  100  gives  the  reduction  ratio.  Example:  the  line 
is  20  mm.  long  in  the  film  image,  and  100/20  =  5. 


Examine  T-shaped  line  groupings  in  the  film  with  microscope,  and  note 
the  number  adjacent  to  finest  lines  recorded  sharply  and  distinctly.  Multiply 
this  number  by  the  reduction  factor  to  obtain  resolving  power  in  lines  per 
mi  hmeter.  Example:  7.9  group  of  lines  is  clearly  recorded  while  lines  in  the 
10.0  group  are  not  distinctly  separated.  Reduction  ratio  is  5,  and  7  9  x  5  = 
39.5  lines  per  millimeter  recorded  satisfactorily.  IQ.O  x  5  =  50  lines  per 
mill^eter  which  are  not  recorded  satisfactorily.  Under  the  particular  condi- 
t  ons,  maximum  resolution  is  between  39.5  and  50  lines  per  millimeter. 

svRtom"'°^“iT’  the  film  is  a  test  of  the  entire  photographic 

sjBtem,  including  lens,  exposure,  processing,  lack  of  critical  fojus  and  ex- 

P  sure  yielding  verj-  dense  negatives  are  to  be  avoided.  (Courtesv  of  Ansco  ) 
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4.  The  chromatic  characteristics  of  the  light  used  to  provide  the  test 
exposure.  If  light  from  either  or  both  ends  of  the  spectrum  (red  or  l)lue)  is 
used  for  exposing  the  film  under  test,  an  increase  in  resolving  power  occurs. 
This  applies  to  negative  microfilm  because  it  is  panchromatic;  it  does  not 
apply  to  positive  (such  as  Kodagraph  Print  film)  l)ecanse  this  is  “color  blind,” 
responding  only  to  blue  and  ultraviolet  light  (360  to  460  millimicrons). 

f).  Development  cvtuUtiO'ns.  (a)  Developer:  some  developers  improve  the 
resolving  power  of  some  emulsions;  others  reduce  it  markedly,  (b)  Develop¬ 
ment  time:  when  development  time  increases,  resolving  power  reaches  a 
w'ell-defined  maximum  and  then  drops  off.  (c)  Developer  concentration:  an 
increase  in  developer  concentration  usually  produces  an  effect  equivalent  to 
an  increase  in  development  time  with  a  lower  concentration,  (d)  Developer 
temperature:  maximum  resolving  power  occurs  at  a  specific  developer  tempera¬ 
ture;  a  loss  in  resolving  power  usually  accompanies  an  increase  in  temperature. 

6.  Grain  characteristics.  With  small  grain  size  and  a  correspondingly  large 
number  of  grains,  higher  values  of  resolving  power  are  obtained.  Microfilm 
normally  has  small  grain  size  and  a  correspondingly  large  number  of  grains. 


Usually  the  correlation  between  conditions  of  test  by  suppliers 
of  eiinipment,  materials,  and  services  and  the  actual  conditions  of 
use  is  quite  poor.  For  this  reason  manufacturers’  ratings  of  re¬ 
solving  power  are  frecjiiently  little  more  than  a  ([ualitative  guide 
to  the  relative  quality  of  a  microrecording  material  or  product. 

Sharpness  is  such  au  important  physical  factor  that  some 
explanation  of  this  little-understood  characteristic  is  desirable. 
Assume  that  a  sheet  Si/^.  by  11  inches  with  an  8  by  10  inch  checker- 
l,oard  pattern  upon  it,  eaeli  stpiare  of  wliicli  is  2  melies  on  a  side, 
is  photographed  on  different  microfilm  materials.  If  aftei  the  film 
is  developed,  the  image  on  the  film  is  eNamined  under  a  imeroscope 
(using  a  magnification  so  high  that  the  efteetive  size  of  *1'^ 
as  viewed  throngli  tlie  eyepiece  of  the  mie.roseope  is,  sar,  -0  tin  ^ 
the  size  of  the  original  pattern),  many  hlins  will  show  a 
of  demarcation  at  the  hoiindary,  and  very  few  films  lull  shm. 
sharp  line  even  though  the  original  cheekerhoard  is  still  very  sharp 

ivhen  examined  with  the  same  magnification  The 

to  a  difference  in  the  sharpness  of  the  emulsion,  one  of  its  most 

important  physical  characteristics. 

To  evaluate  sharpness  a  microdensitometert  is  used  in  fi 

*  Tliis  statement,  also  bolds  for  so-called  between 

oendHioa  ilesigao,,  to  fmiction  most  6S- F. 

-  :r  t.  hcmhx  o,  a 


small  area. 
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inamifacturoi‘'.s  research  Jaboratuiy  to  measure  continuously  the 
density  (  hlaekness)  of  niicrosco])ieall3'  small  areas  as  the  exploring 
head  of  the  nuerodensitometer  smoothly  traverses  the  boundary 
between  a  white  scpiare  and  a  black  s(iuai‘e  of  the  checkerboard 
pattern.  See  Figure  8.  Curve  ^1  is  the  trace  obtained  when  the 
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< -  0  > 

LJ 

Distance  from  the  bound-  fg  Distance  from  the  bound- 
ory  to  the  center  of  the  D  ary  to  the  center  of  the 
white  squore  p  block  squore 
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Ei<;.  8. 


Chart  obtained  by  using  inierodensitoineter  to  measure  sharpness. 


exj)lorii]g:  liead  travei-scs  a  lioinulai-y  nn  tlie  original  elieclierboard 
pattern.  Curve  l’>  is  the  trace  obtained  when  the  e.xidoring  liead 
traverses  a  similar  honndary  on  the  clieekerboard  pattern  on 
m.erotilm  whieli  utilizes  a  filni  eimilsioii  with  e.xeeilent  .sharpness 
1  nive  1  IS  tlie  trace  obtained  when  the  e.xploring  head  traverses  a 

honndary  on  the  checkerboard  pattern  on  microfilni  which  utilizes 
a  film  emulsion  with  poor  sharpness.* 

to  product  and  between  two  different  i*eiiis  of  the 

since  no  standard  method  for  nniiie  'ie  1  e  *  ’ 

lias  been  adopted,  this  factor  is  best  eheckml  lii  i"® 

Sharpness  may  be  heflnea  as  the  slope  „P  n,e  curve  at  the  ho, in., ary. 
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To  aid  ill  evaluating  sharpness,  the  test  image  may  be  examined  at, 
say,  three  times  the  magnification  used  as  everyday  routine  in  the 
microfilm  readers;  such  higli  magnification  can  ordinarily  show 
up  ({uite  readily  the  day-to-day  vagaries  ot‘  the  overall  sharpness 
of  the  recording  process.  If  the  routine  use  of  microfilm  readers 
effects  an  enlargement  of  the  image  presented  for  viewing  to  1.5 
times  the  size  of  the  original  document,  it  woidd  be  a  good  idea 
to  view  the  image  further  enlarged  (3  times  1.5,  or  4.5  times 
original  size)  and  compare  it  with  the  original  test  checkerboard 
pattern  enlarged  by  a  similar  amount,  4.5  times,  to  make  certain 
that  the  loss  of  sharpness  may  all  be  charged  to  the  film  and  not 
to  a  poor  checkerboard  test  pattern.  Such  simple  comparisons  can 
be  accomplished  by  a  serious  user  of  microfilm  without  laige  in¬ 
vestment  in  test  apparatus;  the  prime  requirements  are  a  serious 
interest  in  the  technology  of  the  process  and  some  ingenuity  applied 
to  simple  apparatus. 


LOSS  OF  DETAIL  IN  COPYING  GENERATIONS 

It  should  be  evident  tliat  even  the  original  microfilm  negative 
does  not  record  all  the  finest  detail  of  the  image  being  copied,  even 
if  the  very  best  film,  equipment,  and  methods  are  used.  Since  in  a 
practical  operation  it  is  not  reasonable  to  assume  use  of  the  very 
best  of  each  element  every  time  a  particular  function  is  performed, 
it  may  be  stated  unequivocally  that  every  copying  step  involves  a 
copying  loss  even  though  the  loss  may  not  be  apparent  to  the  naked 
eye  This  loss  can  always  be  measured  by  comparing  the  oiigina 
liolving  power  test  pattern  directly  with  its  photographic  repio- 
ductionf  to  see  the  difference  clearly  may  require  t  e  use  of  addi 
tional  magnification.  The  magnification  should  he  of  the  same 
value  for  bewiiig  both  the  original  pattern  and  the  photographic 
Liroduction.  Even  the  original  microfilm  facsimile  negative  can¬ 
not  he  expected  to  vield  all  the  detail  present  in  the  original  subject. 

A  seLd-gene'ratioii  microfilm  such  as  a  PO"'*”''' “ 
orieiml  microfilm  negative  cannot  be  expected  to  yield  all  the  deta 
“r  the  fir-generation  iiiicrofiliii  original.  If  further  generations 
■  j  *  -Q.i  ft-niTi  the  second-generation  positive  print,  it 

is  quHerdent  rtat  each  succeeding  generatioiyvfill  «===™t^a  lo^s 
of  fine  detail  when  compared  with  the  preceding  gener  .  ^ 

rLgh  rl  oltlumh  suggests  a  copying  loss  of  approximaiely  3.) 
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percent  in  each  copyinj,^  generation.  If  there  are  lUU  units  of  detail 
m  an  original  microhlin  negative,  only  70  units  will  be  found  in 
the  print,  the  second  generation.  It  is  reasonable  to  estimate  a  30 
percent  loss  per  generation;  thus  the  second  generation  can  be 
expected  to  show  70  i)er  cent  of  the  detail  on  the  original,  the  third 
generation  can  show  40  percent;  the  fourth  generation  34  percent; 
and  so  forth.  It  is  evident  that  it  is  not  possible  to  copy  through 
an  indeterminate  number  of  copy  generations  and  still  be  certain 
that  the  end-use  microcopy  will  be  useful.  Since  it  is  foolhardy  to 
ignore  a  quality  lo.ss  of  the  order  of  30  percent  or  more  per  copying 
step,  a  user  of  niicrotilm  services  should  be  interested  in  knowing 
liovy  many  steps  there  are  (and  what  they  are)  of  the  process  by 
which  the  end-use  copies  he  expects  to  utilize  are  produced. 

Since  the  eojiying  loss  from  one  copy  generation  to  the  next  is 
quite  large,  it  is  a  common  microtilming  procedure  to  make  two  or 
more  separate  niicrotilm  original  negatives  of  the  original  document 
After  these  are  processed,  one  or  more  is  set  aside  for  dead  storage 
where  it  is  preserved  in  archival  storage  or  the  like,  and  the  others 
are  used  for  producing  the  end-use  copies  required  by  the  users 
where  and  wlien  such  copies  are  required. 

the  terminology  of  microrecording- 

order  OR  CHAOS? 

As  mentioned  in  an  earlier  cliapter,  serious  conflict  now  exists 
n  microcopy, ng  terminology.  For  the  most  part  it  results  from 

a^d  tradrlr"<‘r'''\lt*r'^"l  generic  terms 

«on  will  niti.r.ate,y  reiTe' ^ 

become  sufficiently  serious  to  require  promnt  octi!  ^ 

rapid  growth  period  through  which  ndorocopyh,!  i"  Z'n 

elation  Committee  on  the  Phot;!.-  , i) V  l"'"” 

PH5  to  collect  and  collate  for  n„l  1  Docn.nents 

all  terms  presently  used.  Such  an  inter”"  a®  passible 

itably  follow  the  procedures  used  Project  might  prof- 

Society  Color  Con, mi,  for  th^pffidLatio'"”^^  "'''' 

color  terms  which  made  it  possible  to  "  ”i  '"‘‘^rim  glossary  of 
mcts  in  the  field  of  color  te“.;  S?  7  '^''"'’7’  <=- 

-d  arranged  in  alphabetical  order^'and  the^^tl’tm 
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ami  its  clelinitioii  listed  it  known.  Tlie  list  sliunld  include  all  cross 
ret'erences  tor  similar  and  related  terms;  no  term  i)rcsently  used 
should  be  omitted.  With  all  terms  available  to  interested  users  in 
a  single  listing— and  particularly  to  those  who  purchase  microcopy- 
iug  ecpiipment,  materials,  and  services — general  usage  would  become 
crystallized  in  a  few  years  and  certain  terms  would  be  recognized 
as  preferred  and  others  eventually  fall  into  disuse,  ierminolog} 
that  is  formally  adopted  in  this  way  is  terminology  that  is  accepted 
because  it  lias  acquired  acceptance;  terminology  that  comes  into 
use  in  any  other  way  is  likely  to  fall  into  disuse  no  mattei  how 

energetic  its  jiroponents  may  be  in  its  behalf. 

Part  of  the  contiict  in  terminology  arises  because  several  com¬ 
mercial  tirms  have  applied  for  copyright  protection  of  the  trade 
names  that  they  have  chosen ;  part  of  the  protection  of  the  copyright 
rests  in  the  right  of  such  tirms  to  restrict  the  use  of  such  names 
solely  to  their  products  as  proprietary  trade  names.  Since  an  in¬ 
sufficient  number  of  names  has  been  coined  to  describe  all  the 
possible  kinds  of  products  and  manufacturers  and,  because  to  some 
extent  dilfereiit  copyright  rules  control  copyright  policy  in  ditferent 
countries,  trade  names  in  one  country  may  and  frequently  do  have 
an  entirely  ditferent  meaning  from  those  in  another.  Such  matters 
can  be  resolved  through  the  American  Standards  Association  in  t  le 
United  States  and  later  in  the  International  Standards  Organiza¬ 
tion  and  similar  international  standards  organizations  on  a  world- 

the  purpose  of  the  authors  to  prescribe  any  specitie 
usa.re  whether  ge.ierie,  trade  jarg.m,  proprietary  tra.le  ..ante  m  one 
country  or  another,  or  other  basis,  but,  rather,  to  arrive  at  some 
rationalize,!  basis  for  describing  the  various  forms  of  nucrotext  and 
their  applications,  and  for  distinguishing  atnong 
Microcopy  or  microtext  shall  mean  a  m.crofacsnn.lc  ,n  any  of  ti  e 
,v  1  t  e  fornis.  If  a  microcopy  is  a  transparency,  the  genenc 
ei-nl  wmdd  appear  to  be  nuorotranspareney.  A  nncrotrausparency 

Tiirtiin  film  is  inicrotilm.  A  microti diispaiencA 
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(wliicli  is  eiistoiiiarily  supplied  in  rolls  for  the  photographing 
camera),  it  is  called  sheet  lilni  or  mierotiche.  The  term  micro-opaque 
is  used  to  describe  an  opacjne  in  mieroreeorded  form  however  made 
Micro-opa({ues  may  be  produced  by  offset  i)rinting  or  they  may  be 
protluced  by  photographic  methods;  Keadex  i\Iicroj)rint  is  au 
example  of  the  former,  iMierocards  and  Alicrolex  are  examples  of 
the  latter.  Keadex  iMicroprint  and  Microlex  customarily  have 
micro-images  on  l)oth  sides  of  the  card  ;  Microcards  customarily  have 
micro-images  on  only  one  side  of  the  card  ;  the  other  side  is  reserved 
for  catalog  information  printed  in  the  usual  manner  in  full  size 
on  a  conventional  3  by  5  inch  card. 

iMicrostrip  and  JMicrotape  are  proprietary  terms  describing 
a  micro-opa<pie  made  by  photo  printing  sensitized  paper  strips  from 
microfilm.  Both  carry  micro-images  on  only  one  side;  on  the  oppo¬ 
site  side  is  an  adhesive  that  makes  it  possible  to  attach  the  niicro- 
opaijue  to  a  file  card  or  other  mounting  card  or  sheet.  A  difference 
between  the  two  commercial  products  is  that  one  uses  a  pressure- 
sensitive  adhesive;  the  other  requires  moistening  of  the  adhesive 
to  make  it  adhere. 

The  conflict  in  terminology  is  not  merely  an  academic  matter 
that  should  be  resolv’ed  at  some  vague  date  in  the  distant  future ; 
it  is  a  jiraetical  matter  that  re(piires  steps  to  be  taken  now.  Some 
examples  can  best  illustrate  the  ju'oblem.  At  the  present  writing 
(1956)  Eastman  Kodak  appears  to  use  the  term  microprint  in  a 


generic  sense  in  connection  with  the  Eastman  :\Iicroprint  Reader 
to  deserilie  opaiiiie  iniei'otext  such  as  pliotoprintecl  opacpies  on 
•Mierocards.  In  Pulilicatioii  No.  257  of  tlie  Federation  Internationale 
de  Doeninentation,  tiie  term  jMicrocard  is  used  to  describe  both  micro- 
opaques  and  microtransparencies.  In  the  United  States  the  term 
•Microeard  is  a  registered  trade  name  of  the  Mieroeard  Foundation  ■ 
•smiilarly  tlie  name  Readex  Microprint  is  used  as  a  trade  name  Iw 
he  Readex  M.eroprint  Corporation.  Microprint  is  also  nsed  as  a 
tnule  name  for  eqmp.nent  made  l,v  Dr.  Rodehiiser  of  Bergkamen- 
W  estfaha,  M  est  (.ermany.  The  trade  iiame  .Microstat  is  used  for 
readers  .na,le  by  Dr.  Biiger  of  Lun.oprint  of  Ilan.hurg,  Gern.anv. 

Tins  explanation  of  terms  has  been  given  to  enable  the  read;r 

i  T'’  apparatus  and  methods 

commercial  processes  involving  trade  names,  section  lieadhigs  i!, 


102 


MIGRORECORDING 


volvilig  terms  affected  by  eoiitlicts  in  terminology  are  followed  by 
an  explanatory  title. 


SPECIALIZED  FORMS  OF  MICROCOPYING 

Microcards  (Micro-opaques  printed  photographically  from 
16mm  Microfdm  Photographed  luitli  Special  Format) 

Microcards  are  index  cards  roughly  SVs  inches,  the 

same  size  as  a  library  card,  on  one  side  of  which  images  are  photo¬ 
graphically  printed  from  specially  prepared  microfilm,  and  on 
the  other  side  of  which  catalog  information  and  the  like  concerning 
the  microtext  is  multilith-printed.  As  many  as  60  pages  of  8V2 
by  11  inches  of  text  or  equivalent  iiiaj'  be  photoprinted  from,  say, 
5  specially  prepared  16mm  microfilm  negative  strips  each  one  of 
which  carries  6  sets  of  exposures  consisting  of  2  pages  of  photo¬ 
graphed  text  per  exposure. 

Photographic  Operations  in  Preparing  Microcards*  In  the 
procedure  described  by  JNlr.  Kuipers  of  Eastman  Kodak,  the  micio- 
film  record  is  photographed  on  unperforated  16mm  film.  The  cam¬ 
era  is  a  commercial  Kodagraph  Model  D  with  16mm  parts  modified 
so  that  the  film-advance  mechanism  moves  the  film  after  each 
exposure  with  an  advance  of  uniform  length.  The  reduction  de¬ 
pends  upon  the  size  of  the  document  being  photographed  in  order 


The  above  strip  is  cut  from  the  following  sequence 
of  exposures  mode  on  16  mm  film: 


of 


Exposure 
White  Blanks 


Record 


Fig.  9.  Standardized  microfilm  strip. 


•  Data  abstracted  from  “Microcards  and  Microfllm  for  “ 

File,”  by  J.  W.  Kuipers,  Ind.  Eng.  Chem.,  Vol.  42,  pp.  463-467  (August 
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to  produce  a  negative  frame  of  constant  size;  the  reduction  usually 
falls  in  the  range  from  1:14  to  1:20.  The  maximum  size  of  the 
original  document  to  be  recorded  on  a  single  frame  is 
inches.  As  shown  iji  Figure  0,  twelve  frames  are  exposed  per 
strip  and  two  frames  i)er  exposure  with  three  blank  exposures 
after  each  record  se(iuence.  During  exposure,  the  light  intensity  is 
controlled  so  that  the  background  density  of  the  negative  film 
strips  will  fall  within  the  range  1.40  to  1.55  with  accnratel}’  con¬ 
trolled  consistent  film  development.  After  exposure,  the  16mm 
film  is  processed  in  the  conventional  manner  as  a  microfilm  nega¬ 
tive. 


The  processed  film  is  inspected,  punched  with  the  holes,  and 
slit  to  a  width  of  14mm.  A  simple  hand-operated  slitter  is  used  to 
reduce  the  film  width  by  2mm;  1mm  being  removed  from  each  edge 
on  each  of  two  passes  through  the  slitter.  The  slitting  operation 
requires  only  a  minute  or  two  for  each  100-foot  roll  of  film,  the 
holes  shown  in  the  figure  are  punched  in  the  film  with  a  suitable 
hand  punch.  In  final  form,  as  shown  in  the  illustration,  the  film 
strips  are  readily  handled  and  kept  in  order  by  means  of  small  peg 
boards. 

The  photographic  printing  of  the  Microcards  from  the  14mm 
film  strips  requires  a  special  sensitized  paper  that  is  available  in 
rolls  or  in  card  sizes;  in  a  typical  operation  200-foot  rolls  of  paper 
are  used.  The  microfilm  strips  are  kept  in  proper  alignment  on  the 
negative  strip  carrier  by  means  of  positioning  pins  and  the  holes  in 
the  14mm  film  strips.  The  carrier  contains  a  glass  plate  with  the 
areas  beyond  the  images  of  intere.st  opaqued ;  this  plate  serves  as  a 
mask  to  provide  white  unprinted  margins  and  white  areas  between 
strips  on  the  Microcard.  The  negative  strip  carrier  and  its  acces¬ 
sories  contain  all  the  photographic  images  required  for  photographic 
contact  printing  in  a  single  exposure  per  Microcard;  the  usual  Li- 
tact  printing  and  photofinishing  methods  result  in  excellent  image 
quahty  on  the  special  print  paper.  Automatic  photographic  cof 
taet-pr.ntmg  machines  for  producing  quantities  of  Microcard  dupli 

r  i:;:  excess  ofToo 

per  nour.  \N  Jien  the  background  densitv  nf  r.*  •  , 

nearly  constant  as  specified  previously,  the  exposure  Xh! 
requires  little  if  any  adjustment.  '  ‘ 

The  rolls  of  paper,  which  are  5%  inches  wide  and  may  be  200 
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feet  or  more  in  length,  are  processed  in  a  continuous  processing 
machine  similar  to  that  used  by  large  photofinishers.  After  proc¬ 
essing,  tiie  paper  roils,  which  have  also  been  ferrotyped,  are 
chopped  to  size.  Packs  of  approximately  100  chopped  cards  are 
given  a  final  square  cutting  to  accurate  size  on  a  large  paper  cutter. 

At  this  point  the  cut  .Microcards  are  ready  for  imprinting  the 
catalog  information  on  the  reverse  side  of  the  cards.  'I'liis  may  be 
done  with  a  IMultigraph  machine  using  a  Multilith  master  of  the 
unit  index  card  which  has  been  preserved  for  such  use  and  kept  in 
rile.  After  this  operation,  the  iMicrocards  are  ready  for  distribution. 

W  hen  enlargements  to  approximately  original  size  are  retiuired. 


paper  prints  may  be  obtained  that  are  of  acceptable  (luality;  they 
are  made  from  the  master  microfilm  negative  14nim  film  strips. 
It  is  olivious  that  a  special  enlarger  is  recpiired  for  the  purpose  that 
permits  selection  of  the  specific  image  of  interest ;  the  lenses  and 
othei-  optical  elements  of  the  enlarger  are  conventional  in  other 

respects. 

There  is  no  theoretical  reason  why  film  of  other  sizes  such  as 
:35mni  and  TOmm  can  not  be  used  for  .Microcard  purposes  if  the 
formats  for  those  sizes  are  properly  designed  and  siutable  appa¬ 
ratus  is  manufactured.  Some  .Microcards  are  being  printed  from 
thimm  film;  uj)  to  the  present  there  has  been  very  little  evidence  of 

.serious  attempts  to  use  TOmm. 

JliiTociinl  reading  iiuicliiiies  are  frecpieiitly  designed  witli  a 
mao-niHeation  ef  abnnt  'iaX  tlie  etteetive  enlargements  of  the  Miero- 
card  image  as  presented  in  tl.e  range  from  l.«7  to  1.2o  compared 
with  the  original  document.  A  measure  of  the  “eompressihility 
of  the  n.aterial  may  he  obtained  from  the  statement  that  a  ,mrd  hie 
unit  siTiiilar  in  size  to  the  conventional  four-drawer  letfei  hie  wi 
,„„taiu  the  Microeard,  record  of  some  350, Oud  pages  ot  letter-size 
material-over  one-third  of  a  million  letter-size  pages. 


Readex  Microjjritit  (Micro  ol)aque 


Offset  Printed  from 


S f)eci(d  M  icrofd m ) 

Readex  iMicroiirint  is  a 
end-use  copies  on  large  rile 
oiierafion  on  paper  such  as 
graphic  printing  operation. 
Corp.  of  New  York  is  6  by  9 


process  of  printing,  which  for  inakin 
cards  utilizes  a  mechanical  printin 
offset  printing  rather  than  a  photo- 
Each  card  of  the  Readex  Microprint 
inches  and  contains  100  pages  of  6  by 


ao  a? 
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9  iiieli  text  on  eacli  side  of  the  card;  tlie  two  faces  of  tlie  card 
accommodate  200  such  pages.  jMicropriiit  cards  are  made  stiff 
enongli  to  Jiandle  with  ease,  to  insert  into  tlie  Readex  Reader,  and 
to  refile.  The  decimal  arrangement  of  the  text,  10  by  10  pages  on 
each  side  of  a  card,  makes  document  search  simpler  than  some  other 
forms  of  microrecording.  Technical  details  of  the  process  are  not 
generally  available,  as  they  relate  specifically  fo  the  manner  in 
which  original  microfilms  are  made,  and  to  the  manner  in  which 
the  end-nse  Microprint  cards  are  produced  from  the  microfilm.  A 
separate  file  card  is  presumed  for  each  Microprint  card. 

1  he  Readex  IMicroprint  C'orp.  offers  for  sale  Microprint  copies 
of  public  documents;  in  docnmenfs  of  many  pages  such  as  books, 
where  the  6  by  9  inch  format  is  used.  Microprint  copies  are  often 
offered  for  sale  for  as  little  as  one-half,  and  in  some  cases  as  low 
as  one-fifth,  the  price  of  other  forms  of  microdocumeiifation  such 
as  microfilm.  The  rediicfion  used  is  quite  large;  the  space  reduction 
factor  IS  therefore  correspondingly  large.  The  IMicroprint  cards 
can  be  used  in  a  reader  such  as  the  Readex  Reader;  so  far  the 
nature  of  the  market  exploited  and  the  manner  of  its  exploitation 
seem  to  suggest  that  if  is  likely  that  in  the  near  future  paper  copies 
111  original  size  may  be  made  with  a  Readex  Reader,  as  might  be 
the  ease  if  a  paper  work  copy  of  a  ]iarficnlar  page  were  neeifed. 

Keadex  l^licroprint,  being  a  paper  and  ink  process  for  its 
end-use  copies,  i.s  .subject  to  the  same  deterioration  and  decay  con¬ 
siderations  as  any  other  paper-and-ink  process,  and  its  card's  may 

tohT'  ^loenment 

are  110'^'^'  '  "  particular,  the  archival  properties  of  Microprint 

•uid  ini  T  01  no  worse  than  the  chemical  stability  of  its  paper 

::::er:hL:r:;:i-ii^ 

Papor  ,,y  a  wide  ..a.-.in,  and  peobaldy  ontC 
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by  a  narrower  margin.  In  the  absence  of  specific  technical  data 
on  the  materials  used,  no  more  definitive  statement  is  possible. 

Since  Microprint  uses  relatively  large  reductions  and  is  an 
opaque,  users  should  examine  reader  performance  carefully,  as 
image  quality  in  terms  of  image  brightness,  contrast  and  detail 
will  probably  be  the  most  important  factor  in  overall  performance. 


Minicards 

See  Chapters  HI  (pages  59  to  61)  and  JX. 

A  FINAL  WORD  ABOUT  TERMINOLOGY 

Once  again  it  becomes  necessary  to  warn  the  reader  that  the 
terminology  of  microrecording  is  not  to  be  relied  upon.  Some  groups 
are  inclined  to  distinguish  between  photographic  and  nonphoto¬ 
graphic  processes  and  to  classify  the  printed  materials  at  all  stages 
of  the  production  process  in  accordance  with  this  distinction, 
usually  unstated.  Other  groups  are  inclined  to  ignore  entirely  any 
distinction  between  photographic  and  nonphotographic  processes, 
also  unstated,  on  the  theory  that  a  copy  is  a  copy,  however  made 
and  what  is  significant  about  a  microcopy  is  what  it  is  and  how  it 
is  used  rather  than  how  it  is  made.  The  former  group  can  be  said 
to  be  interested  in  the  mechanics  of  production  process,  and  the 
latter  group  in  the  end-use  product  and  its  performance  for  t  e 

""'""to  a  reasonable,  unprejudiced  person,  IM  points  of  view  are 
necessary.  It  is  true  that  the  nature  of  the  end-use 
performance  characteristics  (which  may  be  brie  y 
Lrms  of  the  reduction  of  the  end-use  copy  compared  vith  the 

original  document,  whether  it  ia  a  . 

pe  mifllitv  in  terms  of  readability  or  suitabiliH  foi  tiiithei  p 
f  nnahty  m  ter^me  the  end-use  copy, 

uc  ion  ^  others  are  concerned  with  the  production 

^  ^Tsplf  The  latter  <^roup  is  just  as  entitled  to  suitable  nomen- 
process  itsell  J,  .^d  methods  as  the  former;  a 
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will  have  been  met.  Submittal  of  prepared  lists  is  therefore  a 
step  to  the  orderly  organization  of  the  nomenclature  of  this  field. 
Such  a  step  is  currently  being  taken  by  the  National  IMicrofilm 
Association;*  it  is  lioi)e  dtliat  all  inteested  ])arties  w'ill  take  part  in 
this  work. 
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CAMERAS 


BASIC  REQUIREMENTS 
■  ^ 


I’liotograpliiiiy  a  (loc'umeiit  recpiires: 

(1)  setting  the  document  in  i)lace  within  the  lens  tield  of  the 
camera ; 

(2)  illuminating  the  (locnment ;  and 

(3)  i)hotogTaphing  the  document  by  exposing  the  film  to  the 
illuminated  document  and  the  identification  data  asso¬ 
ciated  with  it  for  the  required  length  of  time  at  the 
required  light  level.* 


PERFORMING  THE  NECESSARY  OPERATIONS  SO  THAT 
THE  EQUIPMENT  IS  READY  TO  PHOTOGRAPH 
THE  NEXT  DOCUMENT 

Large  or  small,  all  microcopying  camera  equipment  performs 
t he  tuiietioiis  i.ieiitio.ied  ahuve.  In  tl.e  smaller  kind,  manv  if  not 
all  ot  these  operations  must  he  performed  mainialiv  l.v  operatiii- 
a  control  or  controls  associated  with  each  of  the  functions  in  the 
correct  order  ami  at  the  rijrl.t  time.  In  the  la.-er  kind,  which  „,av 
CO  t  a.s  many  thousands  of  dollars  as  the  smaller  co.sts  hundredi 
a  smgle  hutt.,n  may  cause  all  the  required  operations  to  occur  in’ 

t  me  for  all  tIuMlocmnents  to  he  photographed  at  the  time  of  inrer- 
e^J^.ncnt  used  to  photograph  large  numbers  of  doeu.neuts  rf 

if  i::iT  'r  r"""™ 

■lata  of  ,1,0  ,,„<.„,„o,„,  w,,o„  le!.re,'Trr'ui!l  ” 

caption  are  usually  uliotoimnliP  i  n  f  ^  *  (locument  ami 

usually  luiotORraplied  .simultaneously  the  illuTunio+m  i  i  „ 

both  heintf  the  same.  Some  camera  o„uipment  imtom 

uses  ilifferent  lenses  hut  most  rnicrom.u  camera’ p  ^  ^  ^ 

on  the  film.  be  of  appropriate  size 
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tlie  same  or  similar  kind  every  day  in  repetitive  fasliion  usually  has 
numerous  automatic  devices,  such  as  document  feeders,  which, 
when  running,  require  the  operator  to  do  little  more  than  keep  a 
hopper  filled  with  documents  to  be  recorded.  One  class  of  larger 
automatic  equipment  is  of  the  intermittent-operation  type  in  which 
a  cycle  of  events  is  repeated  intermittently  every  time  a  document  is 
to  be  recorded.  In  some,  the  operator  must  ])ush  a  button  for  each 
document ;  in  others  he  pushes  the  button  only  once  to  start  the 
machine,  and  it  stojis  automatically  when  the  ho])per  is  empty  or 
when  the  camera  needs  to  be  reloaded.  A  second  class  of  automatic 
photographing  ecpiipment  is  the  continuous-flow  type  where  the 
film  moves  sfeadily  in  the  camera,  and  the  documents  mov^e  steadily 
in  suitable  similar  fashion  on  a  continuously  moving  convey  or-like 
belt  before  the  camera  or  over  a  photographing  aperture  upon  which 
the  camera  is  focused. 


The  control  a]iparatus  for  automatic  equipments  may  be  quite 
complex  and  quite  expensive;  the  control  equipment  may  be  de¬ 
signed  and  built  as  an  integrated  part  of  the  basic  mechanism.  In 
the  Diebold  continuous-flow  microtilm  camera  No.  90-03,  equipment 
of  the  second  class,  the  continuous-flow  class,  for  exaiiijile,  oOO 
checks  or  150  letters  may  be  recorded  per  minute.  A  idiotoelectric 
cell  triggers  an  electronic  switch  as  a  document  spacing  control; 
the  switch  is  actuated  by  the  leading  and  the  trailing  edges  of  the 
document  copy.  In  this  Diebold  camera  eciuipment,  there  is  a  two- 
sheet  cutoff  which  automatically  stops  the  machine  if  two  docu¬ 
ments  are  present  in  the  lens  field  at  the  same  time ;  this  limits 
the  machine  to  recortling  one  document  at  a  time.  AMien  the  end 
of  the  film  roll  is  reached  in  the  film  magazine,  an  electrical  inter¬ 
lock  automatically  turns  on  a  warning  light  and  at  the  same  time 
the  conveyor  stops  and  cannot  be  restarted  until  a  fresh  roll  ot 

film  is  loaded  in  the  camera.  t-w-  i  1 1 

Accessories  and  auxiliaries  can  be  added  to  tlie  Diebold  camera 

equipment  of  the  flow  type  (to  tlie  Diebold  90-46,  for  ‘ 

permit  the  combination  to  be  used  as  a  flow  enlaip'er 
used,  the  machine  will  permit  tlie  enlarfceineiit  of  a  roll  of  n  ^ 
film  negative  to  a  large  roll  of  sensitised  paper  to  reproduce  the 
documents  from  the  microfilm  at  original  sise  or  largely  as  desired. 
Such  complex  and  specialized  yet  versatile  equipment  can  be  l^t 
tied  only  when  the  work  load  ot  the  machine  in  documents  pei 
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is  quite  liigli,  and  tlie  need  for  sucJi  a  workload  continues  fairl}’ 
constant  from  da}'  to  day.  It  would  not  be  justified  for  a  small 
library,  for  example,  where  the  librarian  might  be  called  upon  to 
provide  occasional  document  co])ies,  say  a  few  a  week;  its  price 
is  $2650.00. 

At  the  other  end  of  tlie  cost  scale  is  the  I’olaroid  Co])ymaker, 
definitely  useful  ecpiipment  for  photographic  copying  of  documents. 
1  he  C  opymaker  is  a  holder  for  a  Polaroid  Land  camera  that  pro- 
\ides  a  photograpliing  stage  upon  which  copy  or  objects  to  be 
photographed  may  be  placed.  -Since  the  Polaroid  Land  camera  is 
used,  no  special  developing  is  recpiired,  as  a  completely  i)rocessed 
piiiit  can  be  obtained  from  the  film  holder  of  the  camera  within 
some  60  seconds  after  the  exposure  is  made;  the  processing  occurs 
within  the  camera.  The  Model  205  Copymaker  provides :  ° 

(1)  polarized  illumination  to  reduce  “hot  spot”  reflections 
even  from  shiny  objects; 

(2)  an  automatic  indicating  scale  which  shows  the  proper 

platform  setting,  and  the  correct  camera  focus  setting  and 
lens  aperture  setting; 

(3)  an  exposure  guide  that  indicates  the  correct  ex]msure  for 

each  platform  setting  and  for  the  different  kinds  of  copy 
work ;  ^ 


(4)  an  adjustable  platfonn  fliat  accommodates  originals  of 
different  sizes  from  3  by  4  iiiebes  to  11  bv  14  inches  ■ 
0  an  electric  timer  for  „resetfiiig  tlie  exposure'  time- 
(C)  a  circular  fluorescent  lamp  that  provides  iiiiiforin ’diffuse 
illumination  at  every  iflatform  level. 

The  price  of  the  Model  205  Copvmaker  is  ‘fifiT  -io  eUra  i  • .  t 
camera  is  t*-  is  ifbi.oO;  the  Polaroid  Land 

cameia  IS  $89.7o  additional.  An  8-exposure  film  roll  costs  $175 
The  picture  size  is  SH  by  IVi  ineliP«  tTc.:  i 

(14  indies)  for  which  provision  k  i^  f  '“PC' 

do  not  meet  the  retpureiueir  s!^  Vi;!™- ! 

called  a  iiiierotiliii  camera  in  tlm  sSt  lise ' 

Although  roll  film  camera  eiiuinmenf  I'o 

for  recording  original  microrecords  in  the  Pii  ed  Stl  ‘“r''*'’"* 
no  reason  why  the  recordino-  nf  ^  ^  States,  there  is 

fiches)  will  not  prove  mu  h  mo  e'^^t  ™ 

useiul  in  the  future  than  it  is 
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now.  Just  liow  far  and  how  fast  progress  will  be  made  will  depend 
in  some  measure  on  the  convenience  of  iiulexing,  storing,  and  like 
factors.  There  would  seem  to  be  little  reason,  for  example,  wli^ 
ndcrorecords  should  not  be  stored  in  the  same  sheet  sizes  and  in  the 
same  cabinets  as  original  documents  themselves;  such  storage 
would  he  economic  if  the  volume  of  documents  per  subject  were 
(luite  large.  If,  hypothetically,  a  business  office  uses  stationery 
by  11  inches,  it  might  use  an  opacpie  card  such  as  a  Readex  iNlicro- 
print  card  with  1(3  by  10  documents  recorded  on  each  side  of  the 
card;  200  letter-size  sheets  would  then  appear  per  card  with  100 
sheets  per  side.  Cards,  carbon  copies  of  letters,  and  original  letters 
nii‘'ht  all  be  kept  in  the  same  single  tile,  suitably  indexed. 

“  Although  no  product  such  as  the  hypothetical  one  just  de¬ 
scribed  is  being  marketed  commercially,  a  variant  is  in  almost  as 
wide  use  in  Europe  as  Microcard  and  Readex  Microprint  are  in 
the  United  States.  Microtiches,  usually  transparencies  on  sheet 
him,  are  hied  in  pretty  much  tlie  same  way  as  index 
are  used  in  a  variety  of  sizes  ranging  fro.n  ,  o  l.y  12o.i,.n  to  --8  > 
152niiu.  Kacli  n.icroficlie  contains  a  varial,  e  num.ei  k 

denendin.'-  upon  tlie  reduction  ratio  employed  toi 
liNESCtr*  Has  suggested  tliat  75  liy  125,  105  l,y  148,  ^ 

150m„,  sizes  He  standardized  not  only  for  transparencies  but  also 
lo„nun  sizes  ne  s  Microtielies  are  most 

IvHleir'useVhrtHe  Netlierlands  ami  Germany;  they  are  also  used 
,0  an' important  extent  in  France.  In  one  eonnnere.al  «,u.pmen^, 

;!  to  10  (feheT' Tim  reduction  ratios  used 

images  per  i.>  by  l-)i  '  i  .a  to  1:24.  Titles  for  tlie  ex- 

imlnres'lrrpl' org-P^ftHi^^^  a  separate  camera  objective  of 

"t:  .bere  is  a  very  wnle  v^iety 
„£  epnipment  Ire:;i. ipinent  complexity, 

controls  wHicIi  ma.v  le  measn  ^  ease  of  operation  and  the 

epuiinnent  .|uality,  e.pni.men  operating 

ir.i::"r  •n:,r::s:^l■^^  a  pHotograpmc  00,.  of » 

Bulletin  for  Libraries,  Vol.  VI,  No.  2/3.  FebrnaryMarrl,. 
Maruletnrea  by  Les  Apparei.s  Con.roleurs,  Paris. 
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document  is  needed  in  a  noncritical  application,  it  lias  not  been 
unconinion  for  an  amateur  plioto^rajiher,  in  satisfying  an  occasional 
need,  to  use  his  still  camera  for  the  purpose. 

LENS  PERFORMANCE 

Despite  tlie  ob\'ious  simplicity  and  low  cost  of  this  aiiproach, 
it  must  be  empliasized  that  neither  the  lenses  nor  the  films  ordin¬ 
arily  used  in  still  cameras  have  the  ability  to  record  fine  detail 
accuratel}*  with  suitable  reduction  ratios  with  the  sharjuiess  and 
without  the  image  distortion  of  which  lenses  and  films  designed 
specifically  for  microfilming  purposes  are  capable.  In  terms  of 
detail  reiulition,  for  example,  microfilm  lenses  are  customarily 
designed  (in  the  best  commercial  makes)  for  apiiroximately  a  two- 
tomne  advantage  over  a  very  good  still  camera  lens.  The  Kodak 
.Microfile  Ektar,  for  example,  which  is  designed  as  an  //4.5  lens 
with  a  fixed  mechanical  aperture  of  //S.O,  is  rated  to  yield  a  resolu¬ 
tion  of  IbO  lines  per  miliimeter  throughout  most  of  its  field  In  a 
very  good  still  camera  lens,  say  //1.5  at  full  aperture,  a  resolution 
of  bO  h„e«  pel-  in.lliiiieter  i.i  the  corners  of  the  image  is  considered 
good  performance,  even  if  the  lens  is  stojipcd  down  (the  mechan¬ 
ical  iris  aperture  close, 1)  to  the  point  where  the  greatest  resolving 
power  IS  obtained  from  that  lens.  ^ 

Since  the  lens  is  so  very  important  in  recording  fine  detail 
It  IS  worthwhile  to  go  into  some  detail  regar,ling  it.  ASA  Z38.4.19: 
J48  lists  the  American  Standard  Xoiiienclatiire  for  Carts  of  a 

. . 

pupil  of  the  lens  in  term^;  nf  tit  •  i  ‘  uietei  of  the  entrance 

for  a  lens  with  „  ratio  of  1:2  dm  rehttnslf'''^ 

^ynbol  /  (lower  ease)  is  tisod  to  rque" 

yntliol  F  (upper  case)  is  used  to  desi.>nate  the  fo'  I'T''*"?’ 

lens.  ASA  Z38.4.21).]i)4S*  describes  the''  ( 

- ;; -  o<sciiiK.s  the  Antertean  Standard  Jleth- 

•  l!el.i-o,lucc,I  in  Appendix  C.  pages  387  to  393. 
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ods  of  Designating  and  .Measuring  Apertures  and  Related  (Quan¬ 
tities  Rertaining  to  Photographic  Lenses. 

In  practice,  every  photographic  lens  exhibits  light  losses  due 
to  retiection,  refraction,  and  absorption  at  each  surface  that  the 
light  traverses;  for  this  reason  the  relative  aperture  of  a  lens  is 
always  larger  than  its  actual  light  transmission  t,  which  is  the 
practical  value  of  light  transmission  that  accounts  for  the  ligdit 
losses.  For  a  well-coated  lens,  the  loss  at  each  surface  of  which 
there  are  two  per  element  may  be  as  small  as  IV2 
incident  light;  for  an  uncoated  lens,  the  loss  at  each  surface  may 
be  as  high  as  4  to  '0%.  It  is  quite  obvious,  therefore,  that  a  multi¬ 
element  lens,  say  with  seven  elements,  will  permit  appreciably  less 
lioht  to  pass  to  expose  the  film  than  a  simpler  lens,  sa>  of  t  nee 
elements;  the  difference  will  be  especially  large  when  the  lenses  in 
(piestion  are  not  coated  with  low-reffectance  coatings. 

Since  the  primary  reasoif^  for  designing  iimlti-elenient  lense. 
is  to  increase  photographic  speed  compared  with  lenses  ot  ^ 
number  of  elements,  and  since  the  use  of  additional  lens  element, 
not  onlv  reduces  the  light  transmission  of  the  lens  but  also  i^ci eases 
of  i  .■ertecic.  wi,,.;.. 

nbilitv  to  record  tine  detail,  it  is  apparent  that  lens  designers 
are' acutely  aware  of  cfesigu 

between  increasing  the  photographic  speed  of  the 
aigned  and  reducing  the  .nality  o  its  i  Jin  n  ; 

f /9  for  example,  having  only  tliiee  sepaiaieu  ic 

//Z,  101  exciiup  ,  .  n  snrfaces,  will  show  a  20% 

increase  in  lio^  t  t  .  five  pairs  of  glass-air 

lens  with  “('this  niodern  tive-coiiiponent  lens  are 

apLS;;::;  with  jetton,  j^ing. .11.^0.. 

,vith  ealcinn.  tlnoride,  the  coatj  ' jj  '  ,  I"  ™  .,ni;  reduces  the 

'•"t“  -“'“.Ills  i;,:::rr  “i 

- r^^^Tusually  applies  especially  to  lenses  of  short  focal  length  (-oinm 


or 


less). 
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aiiiuiiiit  by  vvliicli  it  is  aided  depends  upon  liow  inncli  better  tlie 
lens  is.  For  tliis  reason  a  coated  lens  of  good  design  will  show 
iiincli  better  definition  at  a  specific  lens  opening  than  a  coated  lens 
of  poor  design.  Coating  tends  to  accentuate  the  differences  in 
quality  between  lenses  (apparently  similar,  good  vs.  bad)  but  tends 
to  make  the  light  transmission  of  both  good  and  bad  lenses  of  a 
specified  number  of  elements  alike. 


National  Bureau  of  Standards  Circular  C428,  “A  Test  of  Lens 
Resolution  for  the  Photographer”  (Government  IT’inting  Office, 
asliington,  1).  C.,  1941),  discussed  in  Chapter  IV,  provides  a  set 
of  charts  by  which  the  resolving  i)ower  of  a  photographic  lens  may 
be  numerically  measured  with  resi)ect  to  a  definite  scale  of  value.s, 
and  includes  a  detailed  description  of  the  procedure  and  technique 
to  be  followed  in  order  that  comparative  values  may  be  obtained 
by  ditterent  observers.  The  chart.s  supplied  are  printed  frotn  plates 
bt  the  t  .  S.  niireau  of  Engrav.n-;  and  Printiiift;  the  plates  for  this 
pnn  n,g  were  ruled  by  means  of  a  dividing  engine.  The  process  of 
pnntmg  en.ployed  is  identical  with  that  msed  in  the  production 


..ertp:::e°L:lmrt'r„a?'::We^  in 

photographic  plate  tl.an  at  the  center  (excem 
onbnarily  encountered  with  inicrofihning  eon  pn  enTI 

order  to  produce  a  compact  lens  (of  instances  in 

.he  cost  ot  „m„„cti„„.  t'.e  onto,  elmpr  r, ,  •» 

thameter.  Tl,i,  |,e  ,,„„e  t|,„  ‘  •'*.0  '"'<hil.v  rcincetl  in 

ns  tl,c  center  „f  .)  ^  '»  ePeed  of  the  lens,  „s  tar 

'Ignelting  and  the  exposure  received  hy  the  coi  """  ’  o^toeeslve 

..an  for  a  lens  of  the  same  non.ina,  speed  j;;;  "  °f  -  ■"nch  less 

more  generous  (larger)  diameter.  ’  ‘  * <?o»iponents  of 

length  and  speed  hut  of  differenVmrkr^rn^  identical  i„  focal 

.-■cen.  When  eneh  „  series  of  lenses  il  te  t‘d  n  '' 

•»  -rpne.  oi  H: 


120 


MICRORECORDING 


one  characteristic  is  probably  the  best  single  criterion  for  determining  the 
quality  of  the  lens.  Lens  makers  have  not  yet  adopted  a  method  of  specifying 
the  quality  of  their  lenses  that  is  helpful  to  the  purchaser.  This  is  not  sur¬ 
prising  because  a  precise  specification  of  lens  quality  is  attended  with  manj 
difficulties. 

It  is  common  practice  to  describe  a  lens  as  being  free  or  sensibly  free 
from  the  different  aberrations  such  as  chromatic  and  spherical  aberration, 
coma,  astigmatism,  curvature,  and  distortion.  No  lens  can  be  entirely  free 
from  these  aberrations.  In  any  lens  that  covers  an  extended  field  of  view  some 
of  the  aberrations  are  always  present  to  such  an  extent  that  they  are  sensible 
at  some  part  of  the  field,  either  at  unit  magnification  on  a  positive  print  or  at 
an  enlargement  of  four  or  five  times  the  original  size  of  the  test  pattern. 
Lenses  are  sometimes  characterized  by  a  statement  that  the  diameter  of  the 
circle  of  confusion  has  a  stated  value,  say  1/250  inch.  Although  this  statement 
appears  quantitative,  it  does  not  give  complete  information;  if  the  measure¬ 
ment  is  made  upon  the  photographic  image  of  a  star,  real  or  artificial,  tlie 
diameter  of  the  recorded  image  is  so  largely  a  function  of  the  brightness  of 
the  star  and  the  duration  time  of  the  photographic  exposure,  that  it  tells  litt  e 
about  the  performance  of  the  lens  per  se.*  Where  statements  are  made  about 
the  size  of  the  circle  of  confusion  of  a  particular  lens  by  the  lens  manufacturer, 
it  is  probable  that  the  stated  value  was  not  <letermined  by  measurement  at  all, 
but  determined,  rather,  by  calculation  based  upon  the  results  ot 
required  for  the  detailed  determination  of  the  tactors  involved  m  the  le 
design  Such  a  calculated  value  ignores  entirely  the  quality  ot  workmanship 
of  the  lens  under  consideration.  In  recent  years  manutacturers  ^ 

nized  the  shortcomings  of  this  quality  measure  and,  to  an  increasing  degree, 
have  refrained  from  using  it  as  a  quality  index. 

Uitterent  numerical  values  lor  resolving  power  are  obtained 
for  different  values  of  l.rocess  and  image  contrast  In  bureau  o 
Standards  Circular  L5:J3  tl'J52)  two  sets  are  provided,  one  ot  high 
contrast  and  one  of  low  contrast.  The  former  is  especially  nsetn 
in  connection  with  the  reproduction  of  type,  line  cuts,  etc.;  the 
latter  with  eontinnons  tone  photographs.  Such  charts  aie  a  rails 

^™e:pi:rtir:a;n::';';::ress  in  photography  and  cameras  before 
Worlfwar  IT,  the  American  Armed  Forces  found  considerable 

number  ot  years  the  Nationa,  Bnroau^ot_^S|-a,aras^.^^^^^ 
airplane  camera  lenses;  such  lenses  haAC  .  g^d  is  described 

uomnion  with  tenses  7~";”rr::;  oTstanitarits,  Kesoareh 

m"Z  n  J)  “rreeiLn  Camera  for  Testing  Lenses.”  a 
rirn^frol  the'superintenaent  of  Documents.  Washington.  D.  C.  at  a 

nominal  cost. 
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difficulty  with  tlie  calibration  and  markin'?  of  lenses  and  camera 
equipment.  To  a  great  extent  these  standards  have  corrected  the 
difficulty:  American  Standard  Z38.4. 3-1947,  Distance  Scales  Marked 
in  Feet  for  Focusing  Camera  Lenses;’^  American  Standard  Z38.4.13- 
1948,  Distance  Scales  Marked  in  Meters  for  Focusing  Camera 
Len.ses;*  American  Standard  Z38.4.7-1950,  Lens  Aperture  Mark¬ 
ings;*  American  Standard  Z38.4.4-1942-R1947,  Focal  Lengths  of 
Lenses,  Marking;*  American  Standard  PII3. 5-1952,  American 
Standard  Exposure-Time  Markings  for  Between-the-Lens  Shutters 
Fsed  in  Still  Picture  Cameras;*'  American  Standard  PII3. 3-1952, 
Exposure-time  Markings  for  Focal  Plane  Shutters.*  Although 
microfilm  cameras  do  not  have  the  wide  range  of  exposure  times 
available  in  conventional  still  cameras,  the  performance  require¬ 
ments  specified  in  Standard  PH3.5-1952  for  the  exposure  time 
values  found  in  microfilm  camera  Cfiuipment  should  be  considered  to 
apply  until  such  time  as  special  standards  are  issued  specifically 
covering  microfilm  cameras. 


American  .Staiulai'd  PH3.14-1944,  Dimensions  of  Front  Lens 
.^^onnts  for  Cameras,’  and  American  Standard  Z38.4.11-1944 
Threads  for  Attacliin<;  .Mounted  Lenses  to  Pliotosrapliic  Equip¬ 
ment,*  altliono:li  written  particularly  for  .still  camera  lenses,  mav 
)e  considered  to  apply  to  microfilm  cameras  where  the  types  of 
mounts  and  their  dimensions  are  comparal.lc  to  those  shown  in  the 
standards.  Since  many  microfilm  cameras  have  specialized  re 
||n.rements  that  arise  out  of  their  need  for  hi.h-speed  opemion 
ens  mounts  and  lens  inonntinK  arraiifrements  may  differ  markedly 
from  the  standards  shown.  In  this  regard  tnicrofilm  cameras  a  m 
hke  s  ,11  cameras  and  motion  picture  cameras;  havonet-type  len! 
mounts  with  accurately  machined  monntins  flauftes  are  not',  nnsual 
m  the  more  costly  camera  equipment. 


Resolving  Pozver 

-u  z  f"id  tr?h:';i:;eo^;:;:^Lr;?^^^  t 

as  a  gray  patch  and  the  iudividn-.i  r  pliotograph 

the  lines  in  the  oh. ject' a, -e  ttXy'lt 

-Y'k  >  * 


KoDTodueetl  in  Api.endix  C,  pasos  .394  to  402. 
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recorded  as  distinct  lines,  the  lens  is  said  to  resolve  the  lines.  A 
given  pattern  of  lines  will  appear  finer  and  more  difficult  to 
resolve  as  it  is  placed  more  distant  from  the  lens.  If  the  distance 
between  the  just  resolvable  lines  on  the  test  chart  is  measured, 
this  value  has  meaning  only  wlien  the  distance  from  the  lens  to 
the  chart  has  also  been  measured. 

In  practice,  the  user  is  concerned  not  with  the  fineness  of  detail 
in  the  object  being  microfilmed,  but  only  with  the  fineness  of  detail 
upon  the  microfilm  negative  and/or  copies  and  prints  from  that 
negative,  whatever  they  may  be.  Since  at  this  point  examination 
of  a  print  of  a  microfilm  negative  or  an  enlargernent  paper  prini 
from  the  microfilm  negative  would  introduce  additional  unknown 
variables  of  the  quality  losses*  of  the  copying  process,  only  the 
original  microfilm  negative  should  be  examined  to  evaluate  the 
]ierformance  of  the  lens,  the  microfilm  camera,  and  its  film.  This 
can  be  done  with  a  conventional  compound  microsco])e,  or  with  a 


])rojection  microscope ;  it  will  be  useful  to  examine  the  microfilm 
negative  with  a  microscope  enlargement  of  several  different  values: 

(1)  approximately  at  one-half  the  reduction  ratio  of  the  microfilm, 

(2)  at  equal  value,  and  (3)  at  a  value  of  some  four  or  five  times 
the  reduction  value.  For  examining  the  image  at  lower  values  of 
magnification,  the  microfilm  readers  that  are  available  may  be 
quite  useful.  The  NFS  chart  may  be  examined  with  a  hand  glass 
of  about  5X  magnification  for  direct  comparison  of  the  original 
and  the  facsimile  of  the  microfilmed  test  that  is  examined  under 
the  microscope  under  the  greatest  enlargement  recommended  so 
that  the  two  will  be  of  the  same  size  when  comiiared. 

AVhen  conducted  as  described,  the  resolution  test  is  dependent 
not  only  upon  the  lens  but  also  upon  the  camera  construction  and 
the  characteristics  of  the  photographic  film.  A  lens  cannot  le 
expected  to  produce  negatives  of  the  first  quality  unless  it  is 
mounted  in  a  camera  that  holds  the  film,  free  from  curvature,  in 


*Wl.en  the  quality  losses  in  the  copying  P-oeess 

^  -11  +1,0+  +iio  flifference  between  onginai  ana 

pared.  Tt  will  be  rare  indeed  that  between  any  two 

will  not  be  immediately  apparent,  or  that  the  ume 
generations  will  not  be  immediately  apparent. 
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a  plane  normal  to  the  axis  of  the  lens.  Consistently  grood  negatives 
cannot  be  produced  unless  the  camera  functions,  such  as  its  focus¬ 
ing,  are  sufficientl}^  free  from  lost  motion  to  permit  a  given  camera 
adjustment  to  be  repeated  with  certainty.  Even  with  an  excellent 
lens  and  camera,  the  resolution  may  be  limited  by  the  type  of  film 
used ;  for  this  reason  only  microfilm  negative  of  highest  quality 
should  be  used  in  photographing  the  original,  as  other  forms  of 
negative  film  have  appreciably  lower  resolving  power  values.  With 
the  better  lenses,  the  limiting  resolution  in  the  center  of  the  field 
is  most  frequently  determined  by  the  film  if  other  than  microfilm 


negative  is  used. 

The  resolving  power  of  a  practical  lens  is  not  the  .same  across 
the  entire  negative;  usually  it  is  greater  at  the  center  and  decreases 
along  any  radius.  Although  the  decrease  is  often  assumed  to  be 
symmetrical  about  the  center  axis  of  the  lens  along  different  radii, 
the  assumption  is  not  valid  because  of  unavoidable  errors  in  work¬ 
manship.  In  practice,  the  geometrical  center  of  a  lens  element  and 
its  optical  center  fail  to  coincide  by  a  small  but  significant  amount; 
a  considerable  percentage  of  the  manufacturing  cost  of  an  objective 
lens  such  as  a  microfilm  camera  lens  is  involved  in  centering  and 
locating  the  individual  glass  elements  properly  within  the  metal 
rm  fionsing.  Some  of  the  techniques  for  accomplishing  this 

difficult  task  in  commercial  practice  are  outstanding  examples  of 
sieer  ingenuity;  when  resolving  power  tests  are  made,  the  varia¬ 
tions  of  decreases  in  resolving  power  value  along  different  radii  are 
reqnently  of  the  second  order  of  importance  and  quite  small. 

V  t  this  juncture  it  is  well  to  point  out  the  usual  difference  in 
lens  inountinft  teelinique  nsefl  in  many  still  cameras  as  comparer! 
nth  many  .not,™  pictn,-e  can, o, -as;  in  certain  cases  it  has  a  distinct 
lea.,ng  upon  the  vacations  of  resolving  power  of  lenses  alo,,.^ 
Werent  ra.ln  The  nsnal  still  ca,.,e,-a  lens  in  a  bellows-tvpe  im 
e  a  ,s  ,„o„„te,l  ,„  snci,  a  manner  that  the  lens  ,noves  hackwarrl 
<  ,cl  foiwa,-(i  along  the  optical  axis  (l,v  extendino  the  hoi, 

^L  'ti,:"-^  i-etation  of  the  lens  at  all  with 

inotion  pict.n'e  ca,,^er^t^s^ch'^,,m\m^r^lm^  theT''’’^"^ 
along  a  special  scew  tinead  to  canse  it  to  .  ! 

war, I  along  ,he  optical  axis  when  it  otX'  xf 
camera  (bellows  type),  the  bottom  of' 
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rotational  relatioiisliip  to  the  bottom  of  the  picture.  In  most  motion 
picture  cameras  and  certain  miniature  still  cameras,  what  is  the 
bottom  of  the  lens  for  a  picture  at  one  focus  setting’  will  l)e  some¬ 
where  else  foi-  another  focus  setting ;  the  him  does  not  see  the  pic¬ 
ture  through  the  .same  parts  of  the  lens  at  its  different  focus  set¬ 
tings.  Occasionally,  when  a  designei'  of  microhlm  equipment  designs 
the  lens  mount  for  the  camera,  he  chooses  bis  design  without  think¬ 
ing  very  seriously  about  the  lenses  that  his  camera  will  use.  If  the 
generalized  form  of  his  hnished  equii)ment  happens  to  be  similar 
to  a  .still  camera  or  enlarger  in  a])pearance,  he  may  instinctively 


choose  the  hrst  ty])e  of  design ;  if  it  hai)]iens  to  be  similar  to  a 
motion  picture  camera  form  or  a  35mm  miniature  camera  form  in 
appearance,  he  may  choose  the  second.  Because  the  magnitude  of 
the  vai’iation  in  lens  resolving  power  along  different  radii  is  the 
important  factor,  the  use  of  one  mount  type  or  the  other  is  no 


assurance  in  the  case  of  a  microfilm  camera  that  the  overall  per¬ 
formance  is  either  better  or  worse  with  one  type  of  design  or  the 
other.  The  only  way  to  compai’e  one  construction  with  another  is 
to  make  eom])arative  resolving  ]K)wer  tests  of  the  films  produced 
by  them;  too  many  practical  design  and  workmanship  quality 
factors  enter  that  cannot  be  evaluated  without  such  a  test. 

In  practice,  it  is  usually  considered  convenient  and  adequate 
to  measure  the ’resolving  ])ower  of  the  lens  at  5-degree  intervals 
across  the  lens  field.  At  a  camera  distance  of  2fiF  (2fi  times  the 
focal  length  of  the  camera  lens)  charts  are  located  at  the  distances 
.shown  in  the  accompanying  table;  in  all  cases  the  distance  from 


Pesi’oos 


Distance  from  the 

F. 


center  axis. 

0 

0 

5 

2.28 

10 

4.58 

15 

6.96 

20 

9.46 

25 

12.12 

30 

1.5.01 

35 

18.20 

40 

21.82 

45 

26.00 
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tlie  center  axis  is  given  as  a  facior  mnltipliecl  by  tlie  focal  length 
of  the  lens  used.  AVlien  the  charts  furnished  with  the  XBS  Circular 
C428  are  used  as  above,  the  maximum  value  that  can  be  read  from 
the  chart  is  56  lines  per  millimeter.  To  test  at  higher  values  of 
resolving  power  with  the  same  charts,  it  is  necessary  merely  to 
multiply  the  values  on  the  charts  by  the  same  constant  as  is  applied 
to  the  table  of  distance  values.  If  we  use  the  con.stant  of  8  in  the 
table,  multiplying  each  distance  value  above  by  the  factor  3,  the 
values  read  on  the  resolving  power  charts  shall  likewise  be  multi¬ 
plied  by  the  factor  3.  If  the  factor  3  is  used,  the  maximum  value  of 
resolving  power  that  can  be  measured  is  168  lines  ])er  millimeter; 
this  is  66  lines  per  millimeter  multiplied  by  3. 

In  making  tests,  it  is  customary  to  set  up  a  line  of  test  charts, 
mounting  them  on  a  long  strip  of  wood  such  as  wood  moulding, 
for  example,  and  spacing  the  charts  at  a  distance  equivalent  to 
the  value  of  5  degrees  specified.  One  chart  will  be  on  axis  at  the 
center,  the  next  pair  at  5  degrees,  one  to  the  left  and  the  other 
symmetrically  to  the  right  of  the  center  chart  by  an  amount  equal 
to  2.28  times  the  focal  length  of  the  lens  (for  a'lnaximum  reading 
of  56  lines  ])er  millimeter)  or  at  a  higher  multiple  as  desired.  The 
next  pair  is  set  at  10  degrees,  one  to  the  left  and  the  other  sym¬ 
metrically  to  the  right,  and  so  on.  Four  te.sts  are  usual : 

(1)  with  the  chart  strip  horizontal,  with  the  center  chart  at 
the  center  of  the  field  ; 

(2)  with  the  chart  strip  vertical,  with  the  center  chart  at  the 
center  of  the  field  ; 

(3)  with  fh(.  chart  strip  runninf;  from  the  upper  rioht  corner 

to  the  lower  left  corner,  with  the  center  chart  at  the  center 
ot  the  field;  and 

0)  with  the  chart  strip  rnnnins  from  the  upper  left  corner 

o:.,;!': 

In  all  cases  the  chart  strip  is  eipiallv  distant  from  the  r  ,< 

camera  1  for  further  details  of  the  test  .If  i 
rirculnr  C428.  ’ 

Since  good  microfilm  negative  film  is  rated  at  l«p  i; 
millimeter,  and  good  microfilm  lenses  are  rated  )t  li-p  r 
"'illitneter,  it  would  seem  reasonahle  It  firs  d  r 
fesolviiig  power  values  of  three  times  the  V.fi^iiir  (.Ir'Ti dllhue;:: 
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value,  or  168  lines  per  millimeter,  obtained  from  the  NBS  chart 
used  at  3  times  the  reference  distance  of  26  times  the  focal  length 
of  the  lens  (ISF)  might  be  expected.  Actual  performance  of  com¬ 
mercial  equipment  when  operated  commercially  falls  (pdte  short 
of  this  value;  just  how  far  can  be  determined  only  by  test.  When 
microhlm  camera  ecpiipment  consistently  shows  resolving  power 
values  at  the  top  of  the  scale  in  day-to-day  operations,  it  is  reason¬ 
able  to  expect  that  it  is  operating  with  satisfactory  quality  and 
meeting  the  claims  that  its  manufacturer  has  made.  If  it  does  not, 
a  study  of  such  tests  as  these  and  similar  tests  of  the  other  impor¬ 
tant  elements  is  capable  of  revealing  the  cause  of  the  shortcomings. 

The  qualit}’  shortcomings  of  still  camera  films,  lenses,  and  the 
like,  when  measured  in  terms  of  loss  of  detail-rendering  ability 
compared  with  equipment  designed  s])ecifically  for  microfilming 
])urposes,  are  so  large  in  magnitude  that  they  cannot  be  successful!} 
ignored  regardless  of  how  suitable  such  still  cameras  and  films 
ajipear  to  be  for  their  intended  purposes. 

iNIicrofilm  negative  raw  stock  has  a  3  to  1  advantage  in  lesolv- 
ing  power  over  the  best  commercial  picture  negative  film  for 
motion  pictures  and  still  pictures;  such  films  are  rated  at  55  to  60 
lines  per  millimeter  compared  with  a  rating  of  180  lines  per 
millimeter  for  Kodak  Mierofile,  for  example.  To  effect  significant 
savings  in  costs  implies  the  use  of  large  reduction  ratios  in  micro¬ 
filming;  such  ratios  are  quite  impractical  with  anything  less  than 
the  best  performance  from  the  films  and  lenses  used. 

Since  the  detail-rendering  ability  of  microfilm  negative  is 
•^•eater  than  the  detail-rendering  ability  of  most  available  lenses,  it 
Ts  apparent  that,  with  good  film  iiroeessing,  it  is  the  eipiiimient  and 
its  operation  that  will  iiroliably  fail  to  meet  the  quality  ^ 

of  the  user.  Allowance  must  also  be  made  for  the  fact  that  the 
quality  obtained  from  readers  is  ordinarily  not  as  high  as  that 
obtained  from  camera  e(|uipnient  because  readers  must  be  made  at 
much  lower  cost.  Since  the  average  reader  does  not  have  a  perfect 
lens  and  optical  sy.stem,  it  too  shows  a  lower  resolving  power  rating 
in  the  corners  than  at  its  center.  In  practice,  the  quality  of  a 
viewed  portion  of  the  image  may  be  marginally  satisfactoi}  at 
center  of  the  image  field  and  unsatisfacfory  when  thaf  poifion 
ml'4l  upward  or  downward  ami  appears  at  the  linage  horde  . 
This  effect  must  lie  anticipated  so  that  the  images  at  t  le  coineis  i 
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the  reader  will  not  be  nnsatisfactory ;  the  image  on  the  film  must 
be  sufficiently  better  than  marginal  to  assure  the  readability  of  the 
image  in  the  corners  of  the  reader. 

AVhere  the  larger  reduction  ratios  are  used,  proportionately 
greater  care  and  accuracy  are  demanded  of  the  equipment  than 
Avhen  smaller  reduction  ratios  are  used.  AVith  extreme  care,  using 
high  definition  equij^ment  and  excellent  ])roeessing,  a  reduction 
ratio  of  1  diO  is  feasible,  but,  more  often  than  not,  such  a  high  ratio 
is  not  commercially  practical.  In  the  case  of  newspajiers  micro¬ 
filmed  on  35mm  film  by  commercial  microfilmers,  for  example,  a 
1:16  ratio  is  fre(iuentl.y  used  rather  than  the  1:10  ratio;  for  a  criti¬ 
cal  user,  even  at  this  low  ratio  marginal  image  quality  occurs  occa¬ 
sionally  at  some  portion  of  the  image  when  a  print  from  a  micro¬ 
film  negative  is  viewed  on  a  conventional  microfilm  reader.  It  is 
not  unusual,  for  example,  for  such  marginal  quality  to  occur  more 
fref|uently  at  the  corners  of  the  image  than  at  the  center;  if  the 
fault  is  in  the  camera,  such  performance  would  suggest  that  the 
mici-ofilming  camera  lens  might  well  be  a  contributing  cause.  If 
such  marginal  quality  occurs  more  freciuently  at  the  center  of  the 
image,  for  example,  such  performance  might  suggest  that  the  focus 
setting  for  the  microfilm  camera  might  well  be  a  contributing  cause. 
If  such  marginal  quality  should  aiipear  at  random  places  within 
t  ie  image  area,  possibly  the  printing  of  the  positive  from  the  micro- 
Im  negative  was  a  contributing  cause,  or  the  film  gate  of  the  cam¬ 
era  was  defective. 


ff  file  very  best  eomliiiiation  of  raw  films,  equipment,  adiust- 
ments,  and  opei-atmo;  skill  are  present,  it  i.s  reasonable  to  expect 
no  oeenrre„ee,s  of  marginal  ,.erforn,ance;  in  sneh  event  not'even 
oeca.sionally  slionid  ,mor  quality  images  or  copies  be  present 
•Smee  np  to  the  present,  marginal  performance  has  oecnrre^l  occa' 
sionally  ,n  day-to-day  microfibning  of  complete  newspa|)ers  some 

theii  ’"T'*  m  for  70mm  microfilming  for 

then  ,eto-ence  file  clippings.  The  elTeetive  rednction  ratio  for  the 
'Omni  film  as  used  is  about  1:10  rather  than  1  ^ 

are  therefore  increased  in-oporlionatelv  per  square’ incTof  co'^' 
microrecorded.  Since  the  va-irip^  nf ^ 
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said  that  the  sum  total  of  all  such  vagaries  rarely  results  in  marginal 
quality  with  TOmm  film;  it  does  result  occasionally  with  35mm 
film.  Since  fhe  reference  file  clippings,  because  of  their  classifica- 
fion  by  subject  or  name  and  their  indexing,  constitute  a  more 
valuable  form  of  data  storage  in  terms  of  accessibility  to  the  user 
(since  unrelated  matter  has  been  discarded  before  microfilming), 
the  elimination  of  occasional  fuzzy  images  of  marginal  and  poor 
quality,  even  though  they  occur  but  occasionally,  may  far  more 
than  justify  the  additional  storage  cost  implied  by  the  small  reduc¬ 
tion,  and  the  higher  cost  of  microfilming  per  square  inch  of  text. 
Such  data  may  be  considered  more  highly  refined.  Phrased  still 
another  way,  in  fhe  case  of  documents  and  clippings,  fhe  increase 
in  cost  that  results  from  the  1:10  reduction  used  ou  70mm  film  is 
reflected  in  an  increase  in  storage  space  of  about  one-half  over  that 


of  35mm  film  used  at  the  ratio  of  1 :10  and  an  increase  in  the  cost 
of  film  used.  This  additional  cost  is  more  than  offset  by  the  greater 
value  of  the  data  stored  per  unit  stored,  regardless  of  whether  the 
unit  is  measured  in  terms  of  unit  area,  unit  number  of  words,  say 
]mr  thousand  words,  or  other  unit  of  measure.  Document  data  must 
be  refined  if  they  are  to  be  used  for  a  specific  purpose,  and  they 
must  be  refined  in  accordance  with  the  refiuirements  of  the  in¬ 
tended  use.  -.nn 

Although  reduction  ratios  of  1  -.bO  and  as  high  as  1 :100  are 

feasible,  sucli  high  ratios  are.  not  ordinarily  commercially  practical 
for  run-of-the-mine  documents;  in  practice,  a  reduction  of  1  ;40 
is  more  iiractical  for  a  second-generation  end-use  copy  such  as  a 
print  At  this  value  it  is  not  probable  that  every  letter  of  every 
document  so  recorded  will  be  crystal-clear  in  a  print;  occasionally 
some  portions  of  some  images  will  probably  be  somewhat  fuzzy  and 
a  few  images  mav  be  somewhat  fuzzy  in  quality.  To  prevent  fuzzi¬ 
ness  even  in  a  small  portion  of  the  image,  a  low  reduction  ratio  of 
the' order  of  1:10  is  necessary  in  the  ‘‘average”  operation  with  pres¬ 
ent  commercial  processing.  There  is  little  doubt  that,  as  microfilm 
and  inicrorecording  become  more  widely  used,  these  os  w 
an, VC  upward  in  value;  with  very  great  care,  or  mstance,  it  u 
seem  likely  that  what  is  now  being  done  with  70mm  film  a  , 
the  next  decade,  be  aiijiroached  Avith  35mm  film:  Avhat  is  ’’O'V  lei  g 
done  with  35mm  will  in  all  likelihood  be  apiiroached  Avith  16mm 
Z.  in.roa.e,l  s.avi.,.s  in  .tona.o  ooats  .,na.-ely 
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111)011  the  use  of  the  larger  reduction  ratios,  the  cost  savings  jiossible 
would  seem  to  l)e  well  forth  the  etfort.  Since  the  important  savings 
occur  in  live  storage  and  not  in  dead  storage,  accessiliilitx'  in  terms 
of  convenient  tiling  and  rapid  search  will  he  of  great  importance. 
Airborne  ilust  is  ])robably  the  most  serious  obstacle. 

Since  the  lens  in  the  microfilming  camera  and  its  setting 
accuracy'  play  such  an  important  part  in  the  maximum  value  of 
reduction  that  is  practical  with  a  particular  kind  of  equipment, 
it  would  be  unwise  to  purchase  any  microfilming  camera  equip¬ 


ment,  especially  if  it  is  to  be  iiurchased  outright,  without  making 
some  resolution  tests  on  it  as  it  will  be  used.  Although  the  lenses 
furnished  by  microfilm  e(iui])ment  manufacturers  are  generally 
of  good  quality,  it  is  not  unusual  to  find  significant  quality  differ¬ 
ences  betveen  one  lens  and  another  of  the  same  type  u.sed  in  camera 
equipment.  As  mentioned  in  the  previous  chapter,  a  resolving 
power  test  of  the  camera  lens  as  mounted  in  the  camera  equipment 
to  be  purchased  should  give  an  indication  of  what  the  resolving 
power  of  the  lens  actually  is.  The  National  Hureau  of  Standards 
charts  from  Circular  C428  would  lie  photographed  at  3  times  the 
recommended  distance  of  26  times  the  focal  length.  With  commercial 
equipment  it  is  probable  that  the  resolving  power  determined  from 

noticeably  less  than  the  largest  value 
0  68  hues  per  millimeter;  it  may  prove  as  low  as  100  lines  per 

millinwter.  To  relate  tlie  results  from  the  charts  with  practical 
.n.erohlmmsr,  the  charts  should  he  photographed  over  the  same 
rauge  ot  reduetiou  ratios  aud  at  the  same  settings  at  which  the 
eumpment  .s  to  he  used.  AVhen  the  microHlu,  eh^rt  test  is  pro 
essed  It  should  he  processed  in  just  the  sa.ue  manuer  as  production 

m.erohhu  so  that  chart  tests  ,nay  he  .patched  with  produc  im.  milr 
filming  as  a  qualifv  guide  General Iv  '^‘‘/icTion  micio- 

opcatiou.  the  ce.-'taiutv  with  wh  cle  ,  ‘-/'sr"""'" 

prohahlv  he  p, .minced  can  he  i.Oielt'd  hi  th^  .t 

power  of  the  lens  as  determined  bv  th.  ’  ti  i  ^  resolving 

fhe  reduction  ratio  at  which  the 'microfir  above  to 

is  regularly  used.  amig  camera  equipment 


Although  many  cameras  accommodate  a  mil 

eamera  maga.hre  ^aSTa^^r* 
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Him  is  usually  taken  up  on  100  foot  Him  camera  spools.  American 
Standard  Z38.1.o2-10r)l^^  describes  the  standard  camera  spool  for 
1  H-millimeter  Him;  American  Standard  ZOH.l.n-l-lO.)!*  describes 
the  standard  camera  spool  for  Oomm  Him ;  and  American  Standard 
ZaS.l.ob-lOol*  describes  the  standard  camera  spool  for  TOmin  Him. 
Camera  spools  are  (piite  different  from  reels  used  to  mount  proc¬ 
essed  microHlm ;  they  are  more  sturdy,  much  more  accurately  made, 
and  more  costly. 

FAC  TORS  AFFECiTING  IMAGE  QUALITY  IN  PRACTICE  t 

Since  no  end-use  copy  made  from  a  microHlm  facsimile  nega¬ 
tive  original  can  ever  ecpial  the  quality  of  that  original  because  each 
step  in  the  photographic  copying  process  is  accompanied  by  a 
photographic  loss,  the  quality  of  the  facsimile  negative  original 
is  of  primary  importance.  In  practice,  several  factors  affect  it  to 
a  marked  degree,  causing  marked  reduction  of  the  (pialitj  of 
^vhich  it  is  capable  under  suitable  operating  conditions. 

The  starting  point  is  the  lens.  Lenses  for  microHlm  should  be: 

(1)  free  from  aberrations  common  to  many  types; 

(2)  all  glass-air  surfaces  should  be  coated  to  reduce  stray 
lio-ht"  transmitted  to  the  dark-image  regions  of  the  lens; 

(8)  the  sharpness  should  be  high,  and  the  resolving  povyer 
100  lines  per  millimeter  or  more  (sharpness  is  more  im¬ 
portant  than  resolving  power)  ; 

(4)  the  Held  should  be  flat; 

5)  tl.e  lens  sliould  be  operated  at  optimum  apertu.-e  xvl.ore 
the  detail-rendering  ability  o£  the  lens  is  a  maximum  (to 
accomplish  this  some  manufacturers  fit  to  the  lens  a  fixed 

diaphragm  of  the  appropriate  value).  .  .--i  i 

Often  a  lens-lilm  combination  which  does  not  resolve  t  ie  im  ivn  na 
l  i  e  of  a  scries  of  narrow  parallel  lines  may  satisfactor.  y  rceor 
a  single  lino  of  the  same  width;  sneh  a  combination  has  good 

sharpness. 

*  Reproduced  in  Appeiubx  C,  pages  403  to  408. 

•  some  of  tiiai'  As^.odr,:,  rrVmk; 

Second  Annual  Mectint,  The  Tnflnenoins  tlio  Quality  of 

Laboratories,  Eastman  Kodak  Co. 
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Ill  tlie  average  ease  the  improper  use  of  a  good  lens  will  eause 
less  loss  of  image  detail  than  the  proper  use  of  a  poor  lens. 

Dust  or  smudge  or  finger  prints  eollected  on  a  lens  (from  eitj’ 
smog,  for  example),  may  reduce  the  detail-rendering  ability  of  a 
lens  by  as  mueh  as  and  even  more.  The  result  is  an  increase 
in  lens  flare  and  a  loss  of  light;  the  loss  of  light  is  far  less  impor¬ 
tant  than  the  loss  of  image  detail. 

\\  hen  humidifiers  are  used  (during  cold  weather,  for  example), 
the  minerals  in  the  water  have  been  known  to  dejiosit  a  heavy  coat¬ 
ing  of  such  dissolved  minerals  as  a  thin  layer  on  a  camera  lens 
overnight;  this  may  be  avoided  if  distilled  water  is  u.sed  in  the 
humidifiers. 


A  lens  should  be  cleaned  only  when  it  is  dirty.  A  lens  should 
not  be  scrubbed.  To  examine  it,  a  fountain-pen  flashlight  is  used 
about  6  inches  away  from  it,  viewing  through  the  lens  from  the 
other  side;  this  is  known  as  dark  field  examination.  To  clean,  par- 
icles  are  first  blown  away  with  a  syi'inge  such  as  a  rul)ber  ear 
■s.Minge;  the  objective  is  fo  use  a  small  orifice  to  increase  the  air 
velocity  sufficiently  to  blow  off  surface  dust.  Then  it  is  polished 
with  the  lightest  pressure  possible,  using  lens  tissue  with  lens  cleaner. 
Ihe  iountani-pen  flashlight  inspection  must  be  made  both  diirino- 
and  after  the  cleaning  process  to  assure  that  cleaning  has  been 
accomplished  as  intended. 

of  a  document  sucli  as  a  microfilm  negative 
V  ,1  usua  ly  be  more  legible  when  enlarged  to  original  size  than  the 
oinal  document  itself  under  identical  viewing  conditions  Jliero 
111  .  leii  well  exposed  and  processed  usiiallv  ^as  a  liigl  i  co  rast 

"rnitr,r:' :::  “ 

At  the  usual  values  of  reduction  eiieoiiiitered  (less  than  1  tni 

tu:  i^ 

At  higher  reductions  f  1  iKXlbor  exainn  e  ,  ‘  1  ”11 

■mage  under  best  conditioiis’that  is  due  to  tile  Cin  of ’th^m"'  *1''" 

pends  upon  the  ratio  of  the  imao-e  detail  to  til  ” 

tice,  even  inicrofllm  eniulsions ''^s  file  a, 

somewhat  broader  than  tlie'i;'::!.::::;::::  iil'TliT'orlgir! 
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document.  Only  the  Lippman  emnlsioii  has  zero  turbidity,  hnt  it  is 
impractical  to  use  a  1  iii)pman-type  emulsion  for  commercial  micro- 
tilming  at  i)resent  because  entirely  too  much  light  would  be  required 
tor  illumination  of  the  document  and  for  related  reasons.  Turbidity 
is  a  tuiictioii  of  grain  size;  since  microtilm  is  the  finest-grained 
material  regularly  marketed  tor  commercial  purposes,  its  turbidity 
is  the  lowest  among  commercial  materials.  Since  the  i)hotographic 
speed  of  fine-grain  materials  can  be  increased  by  improvements  in 
the  negative  films  themselves  and  in  the  developing  of  those  films, 
we  can  expect  in  the  future  that  it  will  become  more  and  more 
practical  to  use  finer  and  finer  grained  films  with  still  lower  and 
lower  values  of  emulsion  turbidity  than  today  s  excellent  miciofilm 
negative  materials.  Recent  i)rogress  in  the  research  laboratory  in 
the  physics  and  chemistry  of  sensitized  films  has  shown  that  it  is 
possible  to  increase  the  effective  photographic  speed  of  today’s 
materials  (implying  an  equivalent  reduction  in  the  amount  of  light 
needed  for  document  photographing)  by  values  between  10  and  20 
w’ithout  significant  increase  in  graininess.  Obviously  all  that  is 
needed  to  get  these  tlevelopmenfs  out  of  the  laboratory  and  on  the 
market  is  a  willingness  on  the  part  of  the  user  to  pay  a  somewhat 
higher  price  for  a  further  im])roved  film  and  a  somewhat  higher 
price  for  the  improved  chemical  development  of  it;  normal  Ameri¬ 
can  business  competition  will  make  these  advances  available  as  soon 
as  they  show^  signs  of  becoming  commercially  profitable. 

To  obtain  uniformly  high  (piality  of  the  photographic  image 
on  the  original  negative  requires  adjustment  of  the  exposure 
(usually  accomplished  by  changing  the  brightness  of  the  illuminat- 
hm  lamps!  in  accordance  with  the  contrast  of  the  origma  document 
itself  If  the  text  is  bold  black,  more  light  is  required  than  if  it  is 
handwritten  or  lightly  printed.  For  practical  purposes  classi¬ 
fications  of  the  original  documents  into  a  smal  " 

trroups  is  ordinarily  entirely  adeipiate  fo  provide  such  a  hi^h  de^  e 
of  negative  uniformity  that  copies  may  be  made  from  differeii 
frames  of  such  a  negative  with  the  identical  copying  equipment 
tt  gs  and  the  identical  processing  (developing)  characteristic. 
T1  s  recording  procedure  can  produce  the  mo.st  consistent  end-use 
CO pLs  of  the,  highest  end  n,ost  consistent  quality  ftom  copy  to  copy 
frOm  clav  to  (lav,  and  from  year  to  year  as  well  as  froin  place 
place.  Generally  speaking,  the  greater  the  reduction  at  which  docu- 
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nieiits  are  pliotograjjlied,  tlie  more  accurate  must  be  the  exposure 
control  and  the  greater  the  number  of  contrast  groups  into  wliich 
the  original  documents  must  be  classified.  To  aid  in  the  classifica¬ 
tion  of  documents  with  res))ect  to  contrast  and  to  aid  in  the  precise 
determination  of  exi)osure  levels,  much  of  the  most  costly  ecpiipment 
is  ecpnpped  with  exposure  meters,  brightness  meters,  and  the  like. 
In  i)ractice  some  5  to  7  contrast  groups  are  widely  used.  The  ac- 


com{)au3’iug  table  list.s  .suggested  reference  values  for 

Jtelative 

a  five-group 

Negative 

background 

Group 

e.xposure,  % 

density 

1  (printed  liooks,  typewritten  matter,  etc.)  . 

2  (fine  printing,  writing  witli  a  soft  pencil, 

100 

1.7 

liglitlj’  typed  letters,  etc.)  . 

3  (penciled  engineering  drawings;  faded 
printing,  thin  colored  lines,  very  line 

Oa 

l.GO 

printintr)  . 

4  (lightly  handwritten  manuscripts,  faint 

87 

1.40 

printed  documents)  . 

o  (photostats,  paper-negative  copies,  etc.)  .  . 

80 

180 

1.25 

series.  These  values  assume  a  film  with  a  base  density  of  0.28 ;  such 
film  is  known  in  the  ti'mle  as  “si-ay  liase  tilni”  and  is  the’  type 
eiistoiiianly  furnished  for  microfilm  negative  use.  In  eontrolliiig 
ipiality,  the  reference  density  of  such  film  as  develojied  is  1.7  and 
test  e.xposnres  are  made  to  iirodnce  this  density  with  “.standard” 
(controlled)  development.  Negatives  made  as  recommended  can 
ordinarily  he  limited  niider  identical  printing  conditions  with  a 
high  degree  of  uniformity  and  a  high  level  of  photographic  qnalitv. 

11  practice,  vibration  of  the  iiiicrofilmiiig  camera  with  respect 
to  the  document  it  is  to  photograph  is  often  a  serious  source  of 
imilitj  loss  111  otherwise  excellent  photographing  equipment  -  this 
s  especia  ly  true  of  portable  equipment.  It  is  impossiWe  to  make 
eiy  rigid  equipment  portable,  or  portable  equipment  very  riWd 

:r '1^-  dirr; 

-e..  at  a  re^^-oii^e,:;';:  r  I 
same  eqiiipiiiciit  in  permanent  form  may  often  be  used  siicLss’ 
^^^ba^diictions  as  high  as  1 :4(l.  o„e  re.searcli  investigator  •  wdit 

*  Henry  Roger,  Sandy  Hook,  Conn. 
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regularly  photographs  at  reductions  exceeding  1  :1()()  moved  his 
photographic  laboratory  to  the  country  where  there  would  be  no 
heavy  traffic,  and  put  his  equipment  in  the  basement  mounted  on 
a  large  cement  block  Moor  that  was  siqqiorted  by  a  large  rock  shelf 
in  the  ground.  Only  in  this  way  was  it  possible  for  him  to  eliminate 
vibration  effects  satisfactorily  with  his  very  well-designed  equip¬ 
ment.  Remembering  that  vibration  is  a  serious  yet  frequently 
ignored  source  of  loss  of  quality  in  the  microtilm  negative  facsimile 
image,  very  material  improvement  in  image  (luality  can  often  be 
obtained  even  with  portable  e(iuipnient,  if  it  is  carefully  set  up 
when  it  is  to  be  used.  Frequently  a  little  ingenuity  on  the  part  of 
the  person  setting  up  portable  microtilming  camera  equipment  maj' 
be  the  equivalent  of  several  thousands  of  dollars  invested  in  better 
equipment  that  is  less  subject  to  vibration  but  is  set  up  with  less 


care. 

In  practice,  a  very  important  limiting  factor  in  the  use  of 
large  reduction  ratios  is  ordinal'}’  atmospheric  dust,  especially  at 
the  point  of  end  use.  If  a  blotch  of  dust  in  a  reading  apparatus 
should  obscure  a  signiticant  word  in  text  or  significant  figures  in 
formulas,  the  microrecord  may  be  of  very  little  value  to  the  user. 
When  the  reduction  ratio  employed  is  small,  the  blotch  of  dust  may 
not  be  so  annoying,  but,  when  the  reduction  ratio  becomes  large, 
the  blotch  of  dust  may  become  so  large  relative  to  the  text  as  to 
obscure  not  only  single  letters  or  numbers,  but  even  words  or  terms. 
Commercial  contract  companies,  knowing  the  imiiortance  of  dust- 
free  operations,  usually  take  great  pains  to  avoid  or  eliminate  dust 
in  their  own  operations;  practical  experience  and  well-remembered 
unpleasant  accidents  exert  a  sti'ong  influence  on  the  degree  of 
caution  used. 

For  print  of  high  quality  such  as  that  produced,  say,  by  photo¬ 
engraving,  when  viewed  with  the  naked  eye  under  average  ad¬ 
vantageous  viewing  conditions,  a  value  of  some  5  lines  per  milli- 
nieter^mav  be  assumed  to  be  a  limiting  value  of  resolving  power. 
\s  a  ver/ rough  rule-of-thumb,  it  would  seem  reasonable  to  require 
that  microrecording  materials  as  used  show  a  minimum  resolving 
power  rating  of  5  lines  per  millimeter  multiplied  by  the  reduction 
ratio  used;  this  value  would  apply  to  reproductions  of  such  quality 
as  to  be  suitable  for  further  reproduction,  say,  in  a  book.  A  read¬ 
able  copy  might  be  rated  at  half  that  value;  a  good  copy  not  suit- 
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able  lor  reproduetioii  at  tliree-fourtlis  of  that  value.  I  he  apj)liea- 
tioii  of  sueli  a  rule-of-thuml)  leads  to  iiiterestiiijjf  speeulation  when 
interpreted  in  terms  of  the  practical  reduction  ratios  realized. 

In  the  section  on  microeopying'  in  the  F.I.D.  Manual  on  Docu¬ 
ment  Reprod  act  ion  and  tielcction  there  are  some  estimates  relative 
to  reduction  ratios  suitable  for  international  exchan^^e.  At  no  point 
is  the  text  clear  as  to  the  number  of  generations  of  copies  to  be 
anticipated;  in  the  absence  of  such  data,  one  may  guess  that  onlj' 
the  microcojiy  facsimile  original  and  a  print  fi'oni  it  are  assumed. 
Reduction  ratios  between  1 :12  and  1  :15  are  suggested  for  inter¬ 
national  exchange;  1:20  is  reported  as  possible  under  good  condi¬ 
tions.  ]\rultii)lying  these  values  respectively  by  5  lines  per  milli¬ 
meter,  j’esolving  ])o\ver  values  of  (iO,  75,  and  100  lines  per  millimeter 
res])eetively  must  be  ol)tained.  In  the  same  manual,  in  the  section 
on  high  reduction,  it  is  stated  that  a  reduction  of  1  :200  is  possible; 

1 :80  is  feasible  and  1  ;30  is  the  maximum  that  is  in  wide  use.  Again 
multiplying  by  5  lines  per  millimeter,  values  of  1,500,  400,  and 
150  lines  per  millimeter  respectively  are  obtained.  If  it  is  remem- 
beied  that  iMicrofile  negative  is  rated  at  180  lines  })er  millimeter, 
microfilm  positive  at  145  lines  per  millimeter,  and  a  Kodak  ]\Iicro- 
Fde  Ektar  lens  at  100  lines  per  millimeter,  it  may  be  inferred  that 
the  capabilities  and  limitations  of  microreeording  will  be  better 
understood  when  ]mblished  data  si)ecify  precisely  the  number  of 
eo])y  generations  anticii)ated  in  the  process  being  described  and 
the  conditions  under  which  such  results  are  obtained. 

Arbitrardy  it  has  been  suggested  above  that  a  readable  coiiy 
might  be  rated  at  one-half  the  5  lines  ])er  millimeter  value  and  a 
good  copy  at  three-fourths  that  value.  Such  an  arbitrarv  break¬ 
down  into  quality  degradation  grades  implies  that  a  sJatistical 
quality  degradation  study  might  well  be  made  which  would  describe 
le  (piahty  grades  of  reproduction  actuallv  distiuonishable  in 
Al,h„,„h  ,„e  present  thn'e  a  ...se;.,,:!'  lilt  Z 
a  le  to  (lisfingmsl,  more  than  throe  ora.le.s,  a  statistical  stnilv  prop, 
e.l  co.Hlueted  woiil.l  he  certain  to  reveal  tliat  interested  and  ,  ,n  i 
hed  persons  can  recoirni/.e  a  larirer  nnmhe..  ■  ' 

-lent  that  price  .lifferences  shonhihe  direct  vr^  Te  T  r'" 

(trades,  such  a  stn.lv  will  hasten  nnali  c  s 

..ot  he  surprising  to  find  the  san.e  nun, tier  ,d'st™sTf'T'r/‘ 

‘at, on  and  the  sa.ne  verbal  descriptions  of  then,  as 
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an  elaborate  stati.stieal  .study  ot  tlie  ((uality  of  television  pictures 
by  the  liell  Telephone  Laboratories. 

Since  inierorecording-  has  fundanientally  the  same  reproduc¬ 
tion  problems  as  television  and  motion  |)ietures,  being  ])hotographie 
processes,  all  would  ai)i)ear  to  be  subject  to  the  same  fundamental 
methods  of  analysis.  A  descihption  of  the  study  for  television 
a])pears  in  the  Proceedings  of  the  Institute  of  Radio  Engineers  * 
This  fundamental  and  thorough  study  suggests  that  quality  may 
be  rated  quite  accurately  in  accordance  with  an  empii-ical  (pudity 
degradation  scale  with  word  descriptions  accurately  related  to  a 
seven-iiumbei’  scale  as  follows : 

(1)  not  perceptible  degradation; 

(2)  just  i)erce[)tible ; 

(8)  definitely  ])erceptible,  but  only  slight  impairment  to 
picture ; 

(4)  ini])airment  to  picture,  but  not  objectionable; 

(5)  somewhat  objectionable; 

(G)  definitely  objectionable; 

(7)  not  usable. 


COMMERCIAL  EQUIPMENT 

IT'ices  for  microtilming  equipment  range  from  some  .$o00  for 
the  simplest  equipment  such  as  the  (Jratlex  Photorecord  to  A\ell 
over  $5()()()  for  staiulard  models.  Since  the  more  costly  eciuipment 
(priced  above  $1000)  can  afford  to  use  a  very  good  lens  and 
accurate  means  of  setting  it,  a  major  portion  of  the  cost  almve  that 
figure  may  be  attributed  to  convenience  of  operation  and  speed  of 
operation  as  well  as  to  convertibility  of  the  specific  equipment  to 
other  i)urposes,  for  example,  conversion  of  a  fiow-tyi)e  camera  to  a 
flow-tvi)e  enlarger  by  the  addition  of  aece.ssories  designed  spe¬ 
cifically  for  the  purpose.  Each  manufacturer  has  emiffiasized  cer¬ 
tain  features  in  his  advertising  over  others;  a  defaded  study  of  the 
advertising  leaflets  rarely  provides  sufficiently  comi)lete  technical 
data  to  make  it  iio.ssible  to  choose  a  specific  piece  of  equipment  for 
a  specific  inuqio.se  among  fhose  offered  for  sale.  Aefiial  use  over 
a  period  of  fime  would  seem  to  be  the  most  prudent  method  (if 
choosing  among  competitive  equipment  in  the  average  (>ase ;  this  is 

- Fowler,  and  Christopher,  “Quality  Rating  of  Television  Images,” 

Proc.  I.  R.  E.,  Vol.  38,  pp.  1209-83,  1950. 
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especially  true  for  installations  where  lar<j:e  output  in  docunients 
per  hour  is  an  important  factor.  Tii  many  cases  c(|ui])ment  can  be 
rented  from  the  manufacturers  sales  aji’ent  foi’  sometliiiif^  like  3^ 
of  the  list  price  per  month;  in  many  cases  the  rental  may  be 
applied  to  the  purchase  price  if  the  ])urchaser  arran<>-es  for  it  at 
the  time  the  I’ental  ajireement  is  made.  This  pcrceiitag'e  frecpiently 
applies  to  equipment  in  the  ])i‘ice  range  of  $4000  and  up;  the  per¬ 
centage  may  run  somewhat  higher  on  smaller  ecjuipmeut 

:\Iicrofilmiug  equipment  may  be  classed  broadly  into  two 

groups  based  upon  the  manner  in  which  the  basic  mechani.sms  aro 
housed  : 


(1)  dat-bed  equipment  and 

(3)  cabinet  or  desk-housed  e({uipment. 

Much  of  the  higher-priced  equipment  is  of  the  latter  class,  in  which 
automatic  electrical  controls  and  automatic  document  feed  and  the 
J  'e  account  for  a  large  portion  of  the  total  cost  of  the  equipment 
/0mm  and  to  some  extent  S.nnm  equipment  is  made  in  flat-bed 
fo.ni;  sue],  <y,p,„e„t  usually  I, as  the  camera  or  cameras  mounted 
le  op  o  a  rio:i(l  coliim]i  facinn;  downward  to  an  easel  or 
eopyhoard  where  the  doenn.ent  to  he  photographed  is  located  In 

gene.al  appearance,  such  eciuipment  looks  somewhat  like  a  hi.r 
enlarger  for  still  pictures.  ^ 

Cahinet  or  desk-housed  equipment  is  frequently  of  the  rotarv 
.  pe.  11  the  so-called  rotary  e(pii|,ment  the  doeunient  is  photo 
Itrap  ied  oil  the  microti, n.  or  other  original  while  it  is  paW 

thromd!  lie  <^^<l'npment  of  this  kind  the  film  moves 

granhei  Tlif>  +,  £  ■  ^  "oeie  ii  is  photo- 

;n!p:lt  •  How-type 

fornis  Ih'rmiuh'ri'tWiL  per- 

l-ticular  document,  there  ^rrur'^p  I,;;'' t::  “ 

produced  on  the  film:  roimats  of  images 

0)  a  format  of  siandard  width  (usually  full  width  half 
A'ldth,  or  one-third  width)  •nul  nf  ^ 

1l.e  Him  depend .  u  o  t  le  e  • 

Jocument,  and  '  equivalent  lenftth  of  the 
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(2)  a  t'onuat  also  of  standard  widtli  and  of  fixed  length  along 
the  tihn  intlependent  of  the  efiiiivalent  length  of  the  docu¬ 
ment. 

Frequently,  the  photographing  camera  is  e(inii)ped  with  means  to 
project  a  light  beam  throngli  the  camera  lens  to  the  copy,  often 
called  a  field  indicator,  so  that  tlie  copy  may  be  accurately  aligned 
with  respect  to  the  camera  tield.  If  tlie  document  is  short  com¬ 
pared  with  the  full  length  of  the  projected  light  beam,  adjustable 
length  format  cameras  liave  means  to  mask  tlie  light  beam  from 
the  bottom  of  the  document  u])ward  so  that  tlie  light  beam  just 
covers  the  document.  The  shutter  that  limits  the  light  beam  will 
similarly  limit  the  aperture  size  of  the  camera  after  the  field  indi¬ 
cator  light  has  been  turned  off.  In  this  manner  the  amount  of  film 
actually  used  for  the  exiiosure  matches  closely  that  reepnred  by  the 
specific'  documenf  size.  Whon  the  film  is  advanced  prior  to  the  next 
exposure,  if  is  advanced  just  the  amount  required  by  the  previously 
limited  adjustable-length  format  Held  and  by  the  reipiired  margin 
In  the  second  type  of  format,  the  length  allotted  a  ong  the  film  is 
fixed  and  is  independent  of  the  ecpiivalent  length  of  the  document. 
The  latter  arrangement  is  frequently  used  for  documents  of  stand¬ 
ardized  sizes  where  substantially  all  documents  to  be  recorded  aie 
of  pLlected  standard  sizes.  This  would  be  typic.il  of  bank 
ohecks  business  correspondence  of  standard  8‘/o  by  11  mdi  size, 
tat  ; ne  o£  si.nila,-  size,  and  the  liKo.  lAn-  i,,e„t.ficat.on. 

n  f  might  call  the  first  type  nd.instnhle-length  torn.at,  and  the 

*1^6“  end'orlhe  n.iernfil.ning  equi,nnent  cost  scale  is 
the  G  a  V  'hotoreeord,  the  e<,nipn,ent  shown  in  Ftgure  1  of 

I'im,!;::  w,  ,,age  fill. 

f:::::dZ:;t’ir:'-ndm/:aayligh.,;adingspo<dina 

Sinniar  h^lmt  .r  St.  .me.s^ 

shutter  IS  from  1  /--  to  1  eco  .  exposnres  of  1  hy 

modates  800  exposures  of  1  hr  Vs automatic; 
%  inch.  The  film  advance  lOOO-hour  rellector  flood 

the  shutter  .s  ^  iHu.nination ;  the  maximum  document 

la.nps  are  used  f  .  <lo  ^  „ecom- 

size  recommended  is  y  oouv  is  verv  good;  in 

modated  if  the  reproduet.on  <inal,ty  of  the  co,.> 
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l)ractice  it  would  seem  unwise  to  exceed  the  specified  maximum. 
Tlie  document  is  set  within  the  field  of  view  of  the  camera  by  means 
of  a  '‘field  indicator,”  a  light  beam  projected  through  the  optical 
S3’stem  of  the  camera  which  ])ermits  accurate  lineup  of  the  docu¬ 
ment  with  respect  to  tlie  photograjihed  field;  a  ground  glass  is  used 
for  accurate  focusing.  The  price  of  the  Grafiex  Photorecord  is 
about  $400;  tlie  air-supply  unit  required  for  operating  the  shutter 
is  an  extra.  fSince  the  maximum  document  size  recommended  is  17 
In  22  inches  and  the  image  size  is  1  by  inches,  the  maximum 
reduction  at  which  this  camera  is  recommended  In^  its  manufacturer 
is  about  1 :10. 

The  Gri.scomlie  desk  microfilm  cameras  (Models  D-1,  D-d, 
IM)  are  mounted  in  a  de.sk  about  the  size  of  a  stenographer's  desk 
27  by  30  by  30  inches;  prices  for  these  models  range  from  $700  to 
$750.  The.se  cameras  hold  100  feet  of  Ifinim  film;  the  D-l  is  de- 
sigmed  for  a  reduction  ratio  of  1:17;  the  D-3  and  D-4  for  a  ratio  of 
1:20.  Both  are  of  fixed  aperture  length  format.  The  operator 
places  the  copy  manually  on  the  filming  aperture,  then  presses  a 
button.  Four  ordinary  fiO-watt  lamps  provide  the  required  illum- 
nia  ion ;  m  is  quickly  loaded  and  the  equipment  .set  into  operation 
lo  photograjih  the  rever.se  side  of  a  document,  it  is  merely  nece.ssarv 
o  tiiin  oyer  the  document  after  photographing  one  side,  and  to 
P.'e«  the  button  again.  .N'„  provision  i.s  made  for  a  second  ca.ncr" 
sneh  as  might  be  ilesired  if  one  miei-ofilm  negative  woi-e  to  be  placed 

ph::*:'::;  ‘o  p--icie 

“tiat-hed"  'miL-oHlnl''ea!,‘m'irlmV'rs  'tlirFr'"  1 

Miero-Kile  JIachine  .Model  E  i  Ei..  This 

longth-fonnat  IH.rtable  machine  consisting  of  •  '  ' 

(1)  a  Kodagraph  .Micro-File  film  n.tif  (  • 

-nvertihle  to  Itinnn  if  iMeed  1  b'"'' 

camera  used  in  the  Eastman  Kod-  k  “Han!"  ''''"'g 

(2)  a  tripod  mounting  for  the  can  ei.  t,  f  P"P'"<-nt)  ; 

„  "•<-  .-.1  the  eopDioard  a^r  ’  " 

(2)  a  control  caliinet. 

lliis  equipment  is  intendpti  fr.,.  ^ 

1:10;  if  the  copy  is  attached  to  a  wa  l' m  t"  "f 

the  etpiipment  may  be  operated  at  a  're"  n'e;:;  Jnf t^'Tid'o 
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Fig.  1.  3-")  miu  “flat  bed”  microfilni  camera  (Eastman  Koda- 
graph  Micro-File  machine,  Model  E).  (Courtesy  of  Eastman 
Kodak  Co.) 


if  the  inoiintiiig  does  not  permit  “jigglin-”  of  tlie  camera  (the 
result  of  viliration)  with  respect  to  the  eo])y.  ft  is  very  important 
to  reeoonize  that  vibration  of  the  camera  or  co])y  with  respect  to 
one  another  becomes  more  and  more  serious  as  the  reduction  ratio 
is  increased.  AVhere  the  laroer  reduction  ratios  are  used  in  com¬ 
mercial  eipiipment,  the  monntino-  of  tlie  camera  and  the  eopi 
platen  must  be  (piite  rng-o^ed  and  vibration-free  if 
no  “iio-.rlin^r'’  of  one  with  respect  to  the  other.  Should  .pji'itlnig 
oPCin-  during  the  exposure  interval,  there  will  be  a  significant  oss 
of  resolving  power.  Since  it  is  of  little  value  to  have  excellent 
lenses  and  excellent  films  if  the  camera  “jiggles”  with  respect  to  the 
copy,  firmness  and  absence  of  such  “jiggling”  is  vmy  importan 
ind;ed  The  price  of  Model  E  is  about  -Mlfio.  b  or  permanent 
installations  and  the  like,  the  Kodagraph  Model  D  operates  nor- 
nr.llv  in  the  range  from  1:10  to  1  :20 ;  it  may  be  used  up  to  1  .dO. 
Its  lu-iee  is  about  ^^2285.  The  Kodagraiih  ^^lodel  C-1  is  intended  or 

nse  at  reductions  up  to  1:30;  the  column  upon 

is  mounted  is  extra  rugged.  The  camera  exposure  oscillates 
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left  to  right  on  alternate  exposures  so  that  pages  ot  a  book  may 
be  readily  microfilmed.  The  price  of  iModel  G-1  is  about  $456.). 

From  this  point  onward  in  35mm  and  16nim  microfilm  camera 
e(|ui])ments,  apparatus  is  designed  for  specialized  ])urposes;  in 
most  cases  automatic  dociunent  feeders  for  specific  sizes  of  docu¬ 
ments  for  fixed-length  format  are  an  outstanding  feature. 

The  Burroughs  equipment  (made  by  Bell  and  Ilowein 
(Fig.  2)  includes  a  Microfilm  Recorder  for  16mm  film  oidy ;  three 


tie.  2.  Burrouglis  recorder  Avitli  Arco  feeder.  (Courtesy 
of  Rurroiiglis  and  Bell  cV:  Howell.) 

arrangement  i)atterns  with  reduction  ratios  of  1:18,  1:30,  and  1-37 
are  available;  nieeliaiiieall.v  intereliaiiKeable  cameras  are’ used  one 
for  eael,  >"'*'0.  T|,e  machine  may  be  baud  or  automaticallv ’fed ; 
c  eeks  and  the  like  can  lie  run  at  speeds  up  to  about  400  per  luinute 
.  ocumeuts  sucb  as  led,er  accounts  can  be  run  up  to  15(1  per  uZte’ 
u  r  icostat  for  illum.nation  control  is  provided.  Tbe  lu-iee  of  tins 
(  ut  IS  about  «(),.0;  it  is  available  for  eitber  direct-cnrrent  or 

..eZz:;i;d::;!rZr;Z::;i;ZZ'^^ 
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and  can  operate  at  reductions  of  1:24,  1:32,  and  1:37  as  desired 
by  changing  lens  assemblies,  liotli  sides  of  records  sucli  as  checks 
can  be  p}iotogra{)lied  siniultaneonsly  side  by  side,  one  side  onlj' 
down  half  the  him,  the  other  half  up.  Film-xV-Hecord  IModel  6 
operates  at  a  reduction  of  1 :17  or  1 :23,  depending  upon  the  type 
chosen;  the  twin  camera  with  its  two  lenses  can  make  two  photo¬ 
graphs  of  a  document  simultaneously  on  two  separate  I'olls  of  him. 
With  the  Dual  Film-xV-Kecord,  up  to  500  checks  per  minute  or  125 
feet  of  paper  documents  may  be  hand  fed.  Such  features  as  light 
intensity  control  by  a  rheostat  for  illumination,  photogra piling  the 
date  of  microhlming,  counting  the  documents,  stacking  the  docu¬ 
ments  in  a  ho]iper  in  the  same  order  in  which  they  are  fed,  stop- 
ping  automatically  when  a  lamp  burns  out  are  found  in  these  ma¬ 
chines.  The  price  of  a  Remingtoii-Uaiul  Dual  Film-A-llecord 
is  about  $2350. 


Diebold,  makers  of  eipiijunent  under  the  trade  name  Flo-Film, 
produces  a  variety  of  microhlming,  developing,  ]ulnting,  and  en¬ 
larging  equipment ;  most  of  the  equipment  is  of  the  continuous 
how  type.  Their  portable  camera  is  about  the  size  of  a  suitcase,  it 
weighs  20  pounds,  it  uses  a  reduction  ratio  of  1 :24,  it  has  an  11-inch 


throat  for  documents  up  to  this  maximum  dimension,  it  uses 
Ihmm  him  in  a  daylight-loading  magazine,  and  it  costs  about  $750. 
Their  continuous  how  camera  90-05  for  wide  drawings,  maps, 
ledger  sheets,  and  newsjiajiers  provides  reduction  ratios  from  1 :20 
to  1 :35,  de])ending  upon  the  document  widths,  which  range  from  a 
maximum  of  24  inches  for  the  smallest  ratio  to  42  inches  foi  the 
largest,  is  52  by  41  by  20  inches  in  size  and  weighs  608  pounds, 
recording  documents  at  a  I’ate  of  either  20  or  40  feet  pei  minute 
depending  upon  the  setting  of  a  switch.  The  conve\oi  foi  the 
documents  is  chain-driven  from  a  single-phase,  altei  nating-cuiient, 
two-speed  reduction  motor.  F([uipnient  can  be  furnished  to  couveit 
this  highly  automatic  machine  to  a  how-enlarger  to  use  either 
sheets  or  rolls  of  photographic  paper.  The  machine  iiroper  is 
equipped  to  handle  either  16  or  35mm  unperforated  him  in  100- 
foot  rolls;  it  is  also  so  arranged  that  the  machine  propm-  may  be 
used  as  a  printer  for  either  16  or  35mm  imperforated  him.  With 
a  single  lens  for  one  reduction  ratio  as  selected,  the  iirice  of  the 
Flo-Film  90-05  camera  is  about  $6900,  which  includes  the  estimated 
cost  of  installation  by  factory  service  men  within  a  short  radius  of 
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the  factory  at  Norwalk,  (^miieeticiit.  Lenses  for  otlier  reduction 
ratios  are  available  at  ajiproxiniately  ;f2()0  per  lens  set. 

Althou«'h  called  a  camera,  this  e(iui])ment  may  be  used  without 
addition  of  parts  as  a  microfilm  j)rinter;  with  auxiliary  equipment 
it  may  be  used  as  a  flow  enlarger.  This  machine  does  not  provide 
facilities  for  developing  either  nucrofilm  or  pai)er  enlargements; 
such  processing  must  be  accomplished  by  other  machines.  Diebold 
furnish  their  ^lodel  !)1()7  film  ])rocessor  for  developing  IGnim 
and/or  .‘Ibnnn  film;  fhey  furnish  fheir  Model  0140  ]iaper  j)roce.ssor 
for  paper  rolls  np  fo  14  inches  wide  and  350  feef  in  length. 

Alsajihot  of  Paris,  France,  has  built  a  combinafion  instrument, 
Sorefex,  using  perforated  35mm  film  wifh  an  image  format  of  22 
by  32mm  that  functions  as  a  camera,  enlarger,  film  prinfer,  reader, 
and  ])rojecfoi’  for  images  on  fhe  wall.  Such  a  cond)inafion  instru- 
menf,  which  is  sold  af  a  niodesf  price,  would  bud  application 
A\here  the  volume  of  microrecoialed  material  fo  be  handled  is  liin- 
ifed,  yet  where  there  is  need  for  performing  all  the  functions  within 
the  organization.  Processing  erinipment  for  the  film  and  for  the 
paper  enlargements  must  be  inirebased  .separately. 


.Several  manufacturers,  notably  the  IMicrofronics  Division  of 
Photostat  CV)rp.  (Rochester,  New  York),  and  Photographic  Prod¬ 
ucts,  Tnc.  (Hollywood,  (  alifornia)  under  the  trade  name  Varifile, 
have  si)ecialized  in  the  manufacture  of  TOrnni  ecpiipment.  The 
imag-e  on  the  film  is  usually  fixed  in  size  (2%  by  3i/_,  inches)  ;  ap- 
l)roximately  300  images  appear  on  a  1 00-foot  roll.  Tn  fhe  AHcro- 
n-c,,,K.s  c,|uip„.e„t  a.s  a  typical  e.xa.nj.lo,  the  maximum  copy  size 

'■C'li'Ction  ratio  used  rauRcs  from  1:4  to 

rmn/t 

.  In  11  IIICMCS  to  the  maximum  meiitioued.  The  illiimiua- 
mu^s  provided  l.y  four  41-iucii  Slim-Liiie  Hiiorcscciit  oreeii  tiihcs: 
'.n  "density  IS  iiecomiilisliod  witli  a  Variac  (vari- 

■  lie  vol  afro  control  of  the  iiiiilti-tapiied  Iraiisforiiier  tvpe)  Pi-r 

as  Shimii,  1 1,0  tiro  major  maiuifaotiirers  of  Tdium  emiinnie.it 
details  0,1  such  features  :sl,o„ld  he  ao.i.h^^rireo:;;/'.:™',^  u,!:::' 


Fig.  3.  Mierotronies  70iinn  camera.  (Courtesy  of 
Microtronics  Division  of  I’hotostat  Corp.) 

facturers  eont'erued ;  as  tlie  pro-ress  l)eiug  iiiade  in  the  field  is 
quite  rapid,  desion  iniiirovenients  are  oeeiirrin*]:  almost  dady  This 
makes  it  impossible  for  any  textbook  to  be  eompletely  up-to-date  on 

all  features  of  eommereial  eipdpment. 

Iteino'  fully  aware  of  the  S’l’eat  importanee  of  fine  detail  on 

en.>inecrin.  (tnnvin-s  a.ul  tl.e  lik.',  .nai.ufacturcrs  of  TOmn,  m,em. 
lilmino  have  striven  to  avoid  cntin.ly  situations  wlioic 

vopios  of  tlioir  Iiettatives  show  lia/y  or  unclear  iina^res  re- 
oar, Hess  ,.f  how  |)ro,luce,l.  For  this  reason  tlie  reduction  at  winch 
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the  original  is  made  uii  TOmm  film  is  limited  to  1:14;  eidar^emeiits 
direct  from  such  negatives  should  never  i)roduce  any  hazy  images 
unless  the  original  drawing  itself  was  poor.  Since  there  are  cases 
where  dispersal  of  drawing  files  may  be  needed,  which  need  might 
well  be  determined  oid}'  after  the  original  TOmm  photograpiiiug 
had  taken  j)lace,  this  modest  reduction  ratio  combined  with  accurate 
photogra lulling  and  well -control led  ])rocessing  of  the  films  and  paper 
concerned  makes  if  feasible  to  produce  fourth-generation  copies 
should  the  need  to  do  so  arise.  The  number  of  man-hours  recjuired 
to  produce  a  tlrawing  and  the  scarcity  of  the  engineering  skill 
re(piired  for  the  design  of  the  item  shown  on  it  justify  the  “better 
be  safe  than  sorry”  attitude  as  the  guide  to  the  choice  of  the  reduc¬ 


tion  latio  to  be  utilized.  1  ntil  better  measurement  and  testing 
methods,  better  and  more  complete  and  more  numerous  standards, 
and  better  operating  techni(|nes  are  more  widely  used,  it  is  unwise 
to  “go  overboard”  on  high  reduction  ratios  regardless  of  the  very 
stiong  temptation  to  do  so  that  exists  in  large  cities  where  floor 
space  is  costly  and  a  large  nnnd)er  of  documents  is  accumulated 
each  day  in  the  normal  course  of  business. 

So  many  factors  govern  the  choice  of  the  particular  e(iuipment 
01  the  particular  installation  that  a  book  such  as  this  can  do  little 
more  tliaii  provide  a  {riiide  to  tlic  criteria  in  equi|iiiient  selection, 
•.qnipinent  iimiinfacturer.s  have  given  their  cooperation  iinstintiimlv 
in  iiroviding  data  and  information  about  tlieir  products.  Reeanse 
of  tl.e  wide  vanet,v  of  products  and  the  large  nun, her  of  niann- 
actnrers,  oid.v  a  single  representative  equipment  in  a  broad  class 
has  heen  shown,  owing  to  the  i>ractical  limitations  of  si, ace  For  a 

acTu’dlv’heTetr’''‘'’‘“f  *'><■  class  mai 

actuallr  he  hotter ;  whether  it  is  or  not  will  depend  upon  the  sne 

ti  c  needs  of  the  apidication  and  tlie  specific  characteristics  of  the 

equipment  ami  the  personnel  available  to  deal  with  them 

a..  r 

plished  and  used  in  -ill  pc  int  t.  cioiecoiding  is  accom- 

fo;;:.:;; r  "Sr;::?  :r 

nke  because  of  their  great  inrportanceh:'^????'!::  ^ 

because  ot  tl.e  great  advances  in  public 
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tallied  ill  the  riiited  States  under  the  ‘•iiidance  of  the  medical 
profession.  Since  it  is  heeoming  more  and  more  eommon  for  private 
medical  clinics  to  assemble  complete  medical  histories  of  the  patients 
who  are  exaiiiinetl  at  such  clinics,  and  since  x-ray  plates  (as  they 
are  often  called)  are  (piite  large  and  occupy  a  large  amoniit  of  space 
for  hling',  it  has  been  found  that  35mm  microfilm  is  capable  of 
recording  satisfactorily  substantially  all  the  significant  detail  re¬ 
corded  on  the  conventional  14  by  17  inch  plate  (it  is  often  called 


plate  despite  the  fact  that  it  is  actually  a  film).  A  35mm  Kodak 
Radiograph  Micro-File  machine,  made  by  Easfman  Kodak  Com- 
]>any  (Rochester,  New  5  ork),  is  designed  to  cojiy  such  ladiogiaphs 
on  35mm  film,  using  a  special  35mm  Koilak  Micro-Film,  Type  X. 
This  film  is  a  low-gamma  film  which  with  recommended  devel¬ 
opment  will  satisfactorily  reproduce  Radiographs  when  that  nega¬ 
tive  is  jirinted  on  Fastman  Type  i3()2  or  5302  line  Grain  1  ositi\e 
Release  film.  The  price  of  the  Kodak  Radiograph  :\Iiero-File 
machine  is  about  $3000.  Details  about  the  machine  and  its 
use,  and  details  about  making  cojiies  of  radiographs  will  be  found  in 
Medical  Radiograph  \j  and  Rhotographg,  Vol.  27,  No.  4,  lOol,  pub¬ 
lished  by  Fastman  Kodak  Company,  Rochester,  New  York.  Al¬ 
though  the  art  and  science  of  photograjihy  have  not  reached  the 
point  where  it  is  practicable  as  a  ronfine  procedure  to  make  all 
radiographs  directly  on  microfilm,  wider  use  of  it  to  in-ovide  de¬ 
tailed  individual  clinical  records  acciimnlated  over  a  period  of  time 
will  speed  the  day  when  the  original  itself  will  be  direct  y  re¬ 
corded  on  microfilm  in  most  places  where  radiographs  are  taken. 

Table  I  lists  a  number  of  maniifactiirers  and  their  products 
in  different  parts  of  the  world.  It  must  be  recognized  that  tins 
list,  extensive  as  it  is,  is  far  from  complete.  Additional  dida  will 

be  found  in  a  new  publication,  F.I.D.  "  iC 

of  International  Docnmentation,  b  A  illiam  A  i  seiip  a  z,  . 
Ila.-ue  Netherlands,  “Manual  on  Document  Reproduction  and 
SeKction,”  Part  1,  which  is  available  in  looseleaf  form  with  sup¬ 
plements.  This  book  iucludes  mauiifactiirers’  data  sheets  in  loose- 
eaf  form  on  certain  of  the  eipiipuient  available,  and  should  act  a. 
a  valuable  supplementary  source  book  for  eollectei  cm~^ 
data  as  well  as  for  data  on  the  costs  and  methods  of  othei  foims 
duplication  such  as  typing,  stencil,  and  offset  printing. 
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Products  of  this  manufacturer  are  not  listed  in  this  table. 
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Ff  records  acciiiiuilate  rapidly  yet  must  be  availal)le  in  live 
storafi'e  and  presently  oeeupy  more  spaee  than  can  be  justified, 
there  is  some  microreeording  equipment  and/or  service  now  avail- 
abb'  that  holds  the  key  to  the  economic  solution  ot  the  problem. 
After  records  have  been  carefully  analyzed  by  means  of  a  suitable 
record  retention  schedule  that  has  been  approved  by  attorneys  for 
its  legal  suitability,  the  overall  layout  of  the  procurement  of  serv¬ 
ices  and  etinipment  may  be  begun.  The  first  step  is  the  filming  of  the 
])i-imary  microdocnment ;  the  format  chosen  must  be  compatible 
with  the  end-use  form  desired.  In  most  cases  microfilm  will  be  used 
as  the  first  step ;  the  camera  eciuipment  is  of  interest  since  its  fune- 
tions  must  be  understood  if  the  proper  choice  of  the  first  step  is 
to  be  made. 
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Ill  practice,  camera  equipment  for  microfilming  varies  widely 
in  iiliysical  arrangement;  this  is  an  outgrowth  of  adajitation  to 
the  sjiecitic  needs  of  microfilm  users.  At  the  inception  of  commer¬ 
cial  microfilming  the  possibilities  of  the  process  were  considered  so 
remarkable  that  novelty  and  the  mere  ability  of  apparatus  to 
produce  a  small  image  that  could  he  enlarged  satisfactorily  seemed 
fo  justify  the  existence  of  a  commercial  design.  Today  this  is  not 
enough ;  equipment  designs  are  based  upon  very  specific  combina¬ 
tions  of  anticipated  oiierating  conditions  that  reflect  plainly  both 
the  first  cost  of  the  equipment  and  all  its  operating  costs. 

because  of  the  need  for  know-how  on  the  part  of  those  respon¬ 
sible  for  microfilming  operations,  and  because  of  the  high  cost  of 
microfilming  equipment  of  high  productivity  (high  document 
recording  rate  with  low  cost  iier  document  recorded),  microfilming 
operations  were  restricted  to  organizations  where  savings  effected 
ly  the  use  of  microrecordijig  would  justify  the  costs  of  the 
mstdllatJoii  Since  there  were  many  users  wliose  requirements  in 
oeuments  to  he  recorded  per  unit  time  were  not  large  enough  to 
justify  owning  and  operating  a  microrecording  facility,  and  since 
^uch  needs  were  coni  muons  rather  than  a  “one-shot”  operation 

e  orT  r  V  for  dupUclte 

ecords  for  dispersal  pur|ioses  during  World  War  II)  manufac 

turers  of  m.croreeording  equipment  and  others  started  to  off 

microfilming  service  on  a  contract  basis. 

Users  of  microdocumentation  services  have  benefited  hv  the 
keen  eompetition  among  equipment  manufaeturers  m-ovidi  ^  tt. 

Of  the  service  fn™::i.e':;'zr;::;;':“^^^^ 

-  -rofiimiiig  equipment 
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ment  not  only  functions  well,  but  also  it  is  neat  and  attractive  in 
appearance,  relatively  easy  to  operate,  reliable  in  performance,  and 
it  causes  a  minimum  of  operator  fatigue  when  operated  continuously 
over  long  time  intervals. 

The  time  element  in  regard  to  the  tinished  microrccord  may 
create  other  problems.  Operational  procedure  may  require  that 
the  niicrorecording  be  returned  to  the  original  owner  within  twent}- 
four  hours.  This  is  particularly  true  in  certain  types  of  industry 
and  business  such  as  department  stores,  hospitals,  banks,  credit  and 
circidation  departments.  Newspapers  may  require  a  tinished  micro- 
record  at  teir-day  irrtervals.  Irrdrrstrial  tirnrs  urrder  governrnerrt 
contract  may  need  the  tirrished  microrecord  daily  for  each  day  s 
operations.  Often  duplicate  enlargements  of  microfilmed  blue  prints 
are  essential  for  variorrs  departrnerrts  for  the  manufacture  of  a 

prodirct.  . 

Lack  of  active  tilirrg  space  may  create  pressure  nr  hrms  under 

contract.  Engineering  drawings  and  bine  prints  that  iiinst  be  kept 

in  active  reference  tile  require  considerable  filing  space;  sucli 

drawings  become  worn  througli  use  or  because  of  improper  filing 

equipment.  Often  they  are  handled  too  frequently  merely  in  the 

process  of  locating  another  drawing.  When  siieli  drawings  are  no 

used  dailv,  and  when  the  rate  at  which  new  drawings  is  produced 

is  quite  large,  the  pressure  for  space  becomes  quite  apparent.  Sue  i 

drawings  may  lie  microfilmed  to  save  space,  to  provide  secnin} 

controls,  and  to  prevent  the  loss  of  pertinent  nitoriiiation.  Ihe 

i,„p„rlance  of  this  to  a  nianufacturing 

ciated  when  it  is  recognized  that  a  ton  or  more  ot  hlne  pi  maj 

be  required  to  manufacture  a  single  product. 

UthoiKdi  microfilming  can  lessen  the  space  problem  materiallj, 
the  repid  Edition  of  new  drawings  to  an  existing  file  may  make 

,  imperative  that  t'-e 

“r  r,::;  . i-  ■  J 

facility  of  use  of  the  microrecordod  inatoiial. 
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Docuiiieiits  that  are  to  be  microtilined  may  be  photographed 
and  processed  at  tlie  site  of  the  records  if  there  is  reason  for  doing 
so.  Documents  may  be  photographed  on  site  and  processed  oft 
site ;  they  may  also  be  both  photographed  and  processed  off  site. 
The  inicrotilin  service  company  will  indicate  the  most  satisfactory 
procedure  after  a  complete  appraisal  of  the  problem  has  been  made. 
Factors  iiitlnencing  the  choice  have  been  discussed  in  Chapter  III 
and  earlier  in  this  chapter. 

The  problem  may  be  one  of  microfilming  old  or  current  records 
and  materials  or  both.  The  type  and  size  of  the  original  record 
may  indicate  whether  it  is  to  be  photographed  in  16,  35,  or  70mm 
microfilm.  The  end  use  of  the  microrecord  may  also  determine 
microfilm  size  and  type.  If  the  microrecord  will  be  used  infre- 
(luently,  it  may  be  more  economical  to  microfilm  it  at  a  higher 
reduction  in  100-foot  reels.  If  the  original  records  are  to  be  de¬ 
stroyed  and  frequent  high  definition  enlargements  must  be  made 
from  microfilm,  it  may  be  preferable  to  select  35mm  instead  of 
16mm,  or  70mm  instead  of  35mm  and  to  photograph  at  a  lower 
reduction  ratio  to  obtain  suitably  high  definition  in  the  end-use 
copy. 

When  frequent  use  is  made  of  the  microrecord,  search  time  can 
be  reduced  by  using  one  of  the  newer  techniques  of  processing 
the  microfilm  in  strip  or  sheet  or  70nim  form;  this  has  been  dis¬ 
cussed  in  Chapter  III.  In  the  case  of  an  engineering  drawing,  one 
image  may  appear  on  a  single  positive  or  negative  frame  or  the  posi¬ 
tive  or  negative  frame  may  contain  a  number  of  related  documents 
pertaining  to  the  same  subject  matter.  In  16mm  or  35nim  micro¬ 
film  numerous  frames  of  material  on  the  same  subject  may  be 
inserted  in  a  protective  jacket  or  card.  In  70mm  microfilm  only  a 
single,  positive  or  negative  frame  is  ordinarily  inserted  in  a  pro¬ 
tective  jacket.  The  purpose  of  such  jackets  or  cards  is  to  protect  the 
him  image  against  abrasion  and  handling  and  to  facilitate  filim^ 
and  search.  It  is  possible  to  insert  assorted  film  sizes  in  these  card 
jackets  and  to  use  punch-card  applications  for  mechanical  search 
Ihe  jackets  may  have  to  be  used  to  collate  microfilm  material  on 
the  same  or  related  subject.  Microfilming  programs  may  prescribe 
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that  certain  recorils  of  related  subjects  be  photographed  at  three 
different  tilm  sizes,  16,  35,  and  70mm.  Thus,  despite  the  assortment 
of  film  sizes,  search  time  can  be  reduced  by  assembling  related 
material  as  a  subject  matter  entity  in  card  jackets.  This  tech¬ 
nique  eliminates  the  necessity  of  scanning  long  reels  of  film  to  locate 
a  specific  image,  but  it  is  not  warranted  where  microfilmed  records 
have  very  infrequent  use  and  are  microfilmed  solely  for  ])rotective 
reasons. 


The  record  owner  should  have  a  broad  understanding  of  the 
entire  procedure  of  preparation,  filming,  recording  and  filing,  even 
though  the  process  may  be  undertaken  by  a  microfilming  com¬ 
pany.  However  complete  technical  knowledge  of  the  process, 
although  desirable,  is  not  essential  for  the  owner  of  original  records. 
A  great  assurance  of  conformity  to  established  working  standards 
and  appreciably  lower  cost  can  be  obtained  if  the  record  owner 
endeavors  to  learn  as  much  as  possible.  This  knowledge  will 


enable  him  to  discuss  the  operation  intelligently  with  the  proces¬ 
sor’s  representative.  It  also  acts  as  a  challenge  to  the  miciofilm 
contract  company  to  maintain  established  standards  and  to  follow 
the  most  economic  and  most  advanced  practices. 

General  procedural  practices  are  quite  similar  among  micio¬ 
film  service  companies.  These  practices  are  based  upon  the  stand¬ 
ards  that  have  been  formulated  through  the  American  Standards 
Association;  such  standardization  has  become  really  active  only  m 
the  last  few  years.  Unfortunately  standards  or  proposed  standards 
do  not  exist  for  microfilming  all  current  materials;  despite  this, 
several  guides  do  exist  for  many  such  practices.  The  American 
Library  Association*  has  issued  “A  Guide  to  IMicrofilming  rac- 
tices”  which  was  prepared  by  its  Committee  on  Photoduplicatiou 
and  Multiple  Copying  ^lethods.  It  is  ‘‘primarily  intended  to  aid 
microfilm  laboratories  in  standardizing  their  production  of  peim- 
anent  record  microfilm.”  It  provides  the  more  common  operational 
details  for  newspapers,  books,  pamphlets,  serials,  manuscripts, 
and  maps.  It  is  especially  useful  for  areas  not  covered  by  stand¬ 
ards  and  for  its  breadth  of  scope  of  subjects. 

The  January  1954  issue  of  National  Micro-News, \  the  offic 
publication  of  the  National  Microfilm  Association,  contains  an 

Library  Association,  50  East  Huron  ^^eet,  11,  HI. 

t  National  Microfilm  Association,  19  Lafayette  A\e., 
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iiifoniial  yet  useful  elieeklist  of  “suggested  points  for  considera¬ 
tion  ill  drawing  up  specifications  for  Service  (Vuitract  Microfilm¬ 
ing  of  permaiieiit  records.” 

As  a  general  guide,  and  especially  for  newspapers  though  not 
entirely  applicable  to  all  forms  of  records,  the  proposed  standards 
for  newspapers  (Avhich  appeared  in  American  DocumentatioHy 
January  1950),  is  a  good  general  model  to  follow  because  it  in¬ 
cludes  both  bibliographical  and  technical  standards.  Its  revision 
was  approved  by  the  American  Libraiy  Association  Council  in 
1953.  It  was  submitted  to  the  American  Standards  Association 
for  approval,  and  present  indications  are  that  it  will  probably  be 
approved  without  significant  modification  in  the  near  future. 
ASA  standards  Z22.36-1944,  Z38.3.2-1945,  Z38.7.8-1947,  and 

Z38. 7. 17-1946,  mentioned  in  the  proposed  standard,  are  reproduced 
in  Appendix  B,  pages  383  to  384,  374  to  380,  369  to  370,  and 
386  respectively. 

The  proposed  standard  was  revised  in  June  1953.  As  a  result, 
the  footnote  pertaining  to  Section  3.6f  was  omitted,  and  in  Sec¬ 
tions  5.1  and  5.4  the  reduction  1/18  was  changed  to  1/22.  The 
proposed  standard  is  reproduced  here  for  reference  (Figure  1). 

The  problems  of  bibliographic  treatment  are  similar  for  all 
types  of  records  to  be  microfilmed.  Records  that  are  old,  rare, 
and  fragile  need  greater  care  in  preparing  for  microfilming  than 
new  or  current  records  and  materials  do.  Normally  current  rec¬ 
ords  are  unmutilated,  legible,  and  complete.  The  older  the  records, 
the  greater  is  the  probability  of  damage  or  loss  of  some  portion 
of  the  record  and  the  greater  is  the  necessity  of  careful  handling. 
Section  III  of  the  Newspaper  Standard  indicates  bibliographical 
treatment.  One  of  the  principal  problems  is  the  repair  of  damaged 
records.  They  may  be  stained,  creased,  folded,  ripped;  they  may 
be  fragmentary.  If  duplicate  records  in  good  condition  are  not 


the  mutilated  sections,  repair 


IS 


available  as  replacements  for 
essential. 

Stains  and  discolorations  on  the  original 
be  removed  without  expert  advice.  The  type 
ascertained  and  properly  treated.  Ink  stains  .,.„v  v„rv  greatly 
The  composition  of  old  inks  is  different  from  tliat  of  modern  inks 
us  different  solvents  are  needed  to  produce  legibility. 

Creases  and  folds  in  the  original  record  that  impair  legibility 


records  should  not 
of  stain  should  be 
may  vary  greatly. 
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A  PROPOSED  STAJiDARD 

FOR  THE  MICROPHOTOGRAPHIC 

REPRODUCTIOTi  OF  J^EWSPAPERS 


In  1947  a  Committee  on  the  Photographic  ReprO' 
duction  of  Research  Materials  was  appointed  by 
the  Association  of  Research  Libraries.  The  mem¬ 
bership  included:  Ralph  Beals,  New  York  Public 
Library,  Donald  Coney,  University  of  California, 
Herman  H.  Fussier,  University  of  Chicago,  Keyes 
D.  Metcalf,  Harvard  University,  George  A. 
Schwegmann,  Library  of  Congress  and  Vernon  D. 
Tate,  Massachusetts  Institute  of  Technology 
(Chairman).  A  primary  objective  was  the  study 
of  problems  relating  to  the  microphotographic 
reproduction  of  long  runs  of  material,  specifically 
newspapers.  One  phase  of  the  Committee’s  work 
resulted  in  the  compilation  and  publication  of  a  list 
of  newspapers  on  microfilm.'  Another  activity 
was  the  development  of  a  set  of  bibliographic  and 
technical  standards  for  the  microphotographic 
reproduction  of  newspapers. 

A  preliminary  draft  of  the  standards  follows.  It 
is  the  product  of  many  hands  and  has  been  dis¬ 
cussed,  reviewed  and  amended  by  several  operating 
laboratories.  In  its  present  form  the  proposed 
standard  has  not  yet  been  adopted  by  the  Associa¬ 
tion  of  Research  Libraries  or  any  other  group  and  is 
reproduced  here  for  information  and  discussion. 
Any  comments  or  opinions  sent  to  the  Editor 
American  Documentation  will  be  forwarded  to 
the  Committee. 

Section  I.  Definitions 

1.1  Mtcrofilm.  Microfilm  shall  mean  a  transparent 
flexible  material  carrying  microphotographs 
for  optical,  but  not  cinematographic  projection 
or  viewing.  (A.S.A.  Z38.7.8-1947.)^ 

1.2  Microphotographs.  A  microphotograph  is  a 
reduced-size  photographic  documentary  repro¬ 
duction,  generally  too  small  to  be  read  by  the 

'  See  section  Shorter  Communicaliom,  llews  and  Technical 
Sptei  m  this  issue. 

*  Where  reference  is  made  from  the  text  of  an  American 
Standards  Association  standard,  the  original  language  has 
usually  been  used,  though  slight  changes  or  deletions  have 
occasionally  been  made.  It  is  assumed  that  any  subsequent 
revision  of  an  A.S.A.  standard  shall  apply  in  lieu  of  the  standard 
cited. 


unaided  eye.  Microphotographs  usually  are 
made  from  documentary  material,  such  as 
texts  or  drawings,  or  from  physical  objects. 

(A.S.A.  Z38.7.8-1947.) 

1.3  Reduction.  Reduction  is  the  ratio  of  a  linear 
dimension  of  the  object  to  the  corresponding 
dimension  of  the  image  on  the  film.  (A.S.A. 
Z38.7.8-1947.)  Reduction  should  be  expressed 
as  fractions,  e.g.,  1/10,  while  magnification  or 
enlargement  should  be  expressed  as  multiples, 
e.g.,  lOX. 

1.4  Mutilations.  Mutilations  shall  be  defined  as 
tears,  clipped  portions,  ink  stains,  and  dis¬ 
colorations  or  other  blemishes  which  remove 
the  text  or  make  it  illegible  to  an  extent  which 
prevents  a  reconstruction  of  it  from  the 
remaining  portions. 


Section  II.  Materials 

2.1  Film  stocl{.  Newspaper  microfilms  shall  be 
intended  for  permanent  preservation  and  shall 
be  made  on  fine-grain,  high-contrast,  panchro¬ 
matic,  safety  film  stock  meeting  the  American 
Standard  Specifications  for  Films  for  Perma¬ 
nent  Records,  Z38. 3. 2-1945,  or  the  latest 
revisions  thereof  approved  by  the  American 
Standards  Association.  Film  stock  and  pro¬ 
cessed  film  shall  also  meet  the  standards  of  the 
National  Bureau  of  Standards  for  permanent 
records.’ 


2.2  Width  and  Perforations.  Stock  35  mm.  wide 
must  be  used  for  newspaper  microfilm  and  it 
shall  conform  in  width  and  perforations,  if  the 
latter  are  present,  with  the  American  Stand¬ 
ards  for  Cutting  and  Perforating  Dimensions 
for  35  mm.  Motion  Picture,  Negative  and 
Positive  Raw  Stock,  A.S.A.  Z22. 36-1944,  or 
the  latest  revisions  thereof  approved  by  the 
American  Standards  Association.  An  addi- 


•  If  in  the  future  standards  issued  by  the  American  Standards 
,,sociation  and  the  National  Bureau  of  Standards  should  come 
ito  conflict.  National  Bureau  of  Standards  standards  shall 
>vcrn. 


Fig.  1.  Proposed  Standard  for  microphotographic  reproduction  of  news¬ 
papers,  (Courtesy  of  American  Documentation,  Vol.  I,  No.  1,  Jan.  1950.) 
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tional  tolerance  of  per  cent  be 

added  to  the  dimensions  specified  in  the  Above 
standards  at  the  time  the  film  is  first  re¬ 
moved  from  Its  original  container.  Film  per¬ 
forated  along  one  edge,  or  unperforated,  may 
be  used  for  newspaper  reproduction. 


2.3  Film  Base  Thicl(ness.  The  Him  base  used  for 
microfilm  should  be  within  the  range  of  0.11 
to  0.17  mm.  (0.0045  to  0.0065")  in  thickness. 
(A.S.A.  Z38.7.8-1947.) 

2.4  Reels.  Reels  for  processed  microfilm  shall 
conform  with  the  American  Standard  for  Reels 
for  Processed  Microfilm,  Z38.7.17'1946,  or  the 
latest  revision  thereof  approved  by  the  Amer¬ 
ican  Standards  Association. 

2.5  Boxes.  Boxes  used  for  storage  shall  not  exceed 
4  X  4  X  1-9/16"  in  the  outside  dimensions,  and 
shall  be  fabricated  of  cardboard  as  free  of  sul¬ 
phur  as  possible. 


Section  III.  Bibliographical  Treatment, 
Film  Identification,  and  Arrangement 

3.1  Files  to  be  used.  The  best  available  copy  of 
the  file  shall  be  used  for  reproduction  whither 
in  the  filming  library  or  secured  from  other 
sources.  When  the  principal  file  is  seriously 
mutilated,  it  shall  be  supplemented  by  addi¬ 
tional  files  if  available  in  order  to  produce  as 
complete  and  perfect  a  microfilm  copy  as 
possible. 

3.2  Bindings.  Wherever  possible  the  file  being 
filmed  should  be  removed  from  its  binding  and 
filmed  as  loose-leaf  material. 

3.3  Creases  and  Folds.  Creases  and  folds  shall  be 
corrected  before  filming  where  they  impair 
legibibty. 

3.4  Division  of  Files  ~  Bibliographic.  Files  of 
newspapers,  as  they  shall  appear  on  the  film, 
shall  be  divided  systematically  and  bibli- 
ographically.  This  division  shall  be  made 
according  to  the  bulk  of  the  file.  Newspapers 
may  be  divided,  for  example,  so  that  one  roll 
will  regularly  accommodate  the  complete 
issues  for  the  first  ten  days,  the  first  fifteen 
days,  a  full  month,  two  months,  etc.,  begin¬ 


ning  with  the  first  of  each  month.  Arbitrary 
irregular  divisions,  e.g.,  1-17,  18-29,  30-15, 
etc.  should  not  occur. 


3.5  Arrangement  of  Issues  and  Sections.  All  sec¬ 
tions  and  pages  of  newspaper  files  shall  nor¬ 
mally  be  filmed.  The  arrangement  of  issues  shall 
be  chronological.  Numbered  sections  shall  be 
filmed  in  order  of  numbers,  with  unnumbered 
sections  placed  at  the  end  of  the  numbered 
sections  for  the  date  in  question,  except  that 
the  principal  news  section  shall  always  be 
first  without  reference  to  the  number  of  the 
section. 


3.6  Titles  and  related  information.  Each  separate 
roll  of  microfilm,  in  addition  to  the  reproduc¬ 
tion  of  the  full  text  of  the  newspaper,  shall 
have  added  at  the  beginning  and  at  the  end 
of  the  roll,  the  information  listed  in  (a)-(i) 
below.  This  information  may  be  contained 
in  one,  two,  or  three  title  frames  at  the  begin¬ 
ning  and  at  the  end  of  each  reel  of  film.  The 
number  of  frames  to  be  used  for  this  purpxjse 
may  be  determined  by  the  producing  labora¬ 
tory  except  that  START  shall  appear  on  the 
first  frame  of  any  roll  and  END  shall  appear 
on  the  last  frame  of  any^  roll. 


(a)  the  designation  START  or  END  (height 
of  letters  as  reproduced  on  the  film  to  be  at 
least  2  mm.  (0.08")). 

(b)  the  title,  or  a  condensed  version  of  the 
title  (height  of  letters  as  reproduced  on  the 
film  to  be  at  least  2  mm.  (0.08")). 

(c)  the  place  of  publication  (height  of  letters 
as  reproduced  on  the  film  to  be  at  least 
2  mm.  (0.08")). 

(d)  the  inclusive  publication  dates  of  the  roll’s 
contents  (height  of  letters  as  reproduced 
on  the  film  to  be  at  least  2  mm.  (0.08")). 

(e)  the  source  of  the  original.-' 

(/)  the  name  of  the  organization  or  institution 
responsible  for  the  actual  filming,  together 
with  the  name  of  any  sponsoring  agency 
which  may  have  organized  the  project  and 


1  °vt  that  in  many  instances  it  mav  be 

-hen  La'uered"''^^^"''  complete  detaU 

tone.  For  such 

ror  such  case,  a  general  statement  may  suffice. 
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be  handling  the  distribution  of  copies  if 
different  from  the  filming  agency.* 

(g)  an  indication  of  the  reduction  ratio,  which 
may  best  be  shown  by  filming,  at  the  re¬ 
duction  ratio  used  for  the  roll,  a  section  of 
an  inch  and  centimeter  scale  at  least 
7.5  cm.  (3.0”)  long. 

(h)  where  it  is  appropriate  (see  sections  4. 1  and 
4.4)  the  designation  FRAGMENTARY. 

(i)  a  list  of  issues  omitted  or  included  (sec 
section  4.5). 


SicTiON  IV.  Incomplete  and  Damaged  Files 
(See  also  Section  3.6) 

4.1  Missing  Issues.  When  an  issue  is  found  to  be 
missing  from  a  file,  and  cannot  be  found  else¬ 
where,  a  space  of  one  frame  or  at  least  l34” 
shall  be  made  on  the  film.  A  very  fragmentary 
file,  so  identified  on  the  title  frame,  may  have 
such  spaces  omitted  in  filming. 

4.2  Filming  of  Mutildted  Pages.  Pages  mutilated 
by  the  loss  of  a  portion  of  the  page  shall  have 
the  lost  portion  revealed  by  backing  the  page 
with  a  sheet  of  white  paper,  held  flat  during 
filming. 


4.3  Illegibility  of  Original  Text.  Where  the  orig¬ 
inal  text  is  illegible  as  a  result  of  insufficient 
inking  or  because  of  a  double  impression,  and 
no  substitute  text  can  be  located,  a  note  stat¬ 
ing  the  fact  of  original  illegibility  shall  be 
prepared  for  filming  as  a  marginal  note  within 
the  area  of  the  frame  concerned.  Any  other 
illegibility  in  the  original  u'hich  could  not  be 
distinguished  from  a  failure  in  copying  tech¬ 
nique  on  the  finished  microfilm  shall  be  simi¬ 
larly  identified. 


4.4 


Title  Frame  —  Designation  of  Fragmentary 
Files.  Fragmentary  and  badly  broken  files 
should  be  clearly  designated  as  such  on  the 
title  frames  by  a  suitable  legend  on  the  same 
line  with  or  immediately  below  the  line 
carrying  the  inclusive  dates. 

Listing  of  Omissions.  A  list  of  all  omitted 
issues  shall  be  prepared  for  each  portion  of  the 

•This  provision  has  been  cnticiied  on  the 
may  be  diLult  to  keep  large  projects  current  as  *  “‘V 

be  started  by  a  small  group  and  concluded  by  a  larger  o  . 


4.5 


file  appearing  on  one  roll  of  film.  In  the  case 
of  a  fragmentary  or  badly  broken  file,  a  list  of 
issues  filmed,  instead  of  a  list  of  missing  issues, 
may  be  substituted  at  the  discretion  of  the 
producing  laboratory.  The  list,  of  either 
type,  shall  appear  with  the  other  titling  in¬ 
formation  at  the  beginning  and  at  the  end  of 
each  roll  of  film,  in  the  frame  just  preceding 
and  just  following  the  newspaper  text. 

Section  V.  Camera  Adjustments 
5.1  Arrangement  of  Images  and  Reduction.  The 
images  on  the  fitln  for  general  library  use 
should  be  arranged,  when  possible,  as  shown 
in  Fig.  lA  (A.S.A.  Z38.7.8-1947-3.3). 

The  arrangement  designated,  ‘  1,  is  the 
normal  standard. 

The  arrangement  designated,  “HI."  may  be 
used  under  the  conditions  described  in  Sec¬ 
tion  3.5,  or  in  those  cases  where  the  double 
spread  of  the  paper  does  not  result  in  a  reduc¬ 
tion  in  excess  of  1  18. 

The  arrangement  designated  ‘‘llA,’’  with  the 
lines  of  print  parallel  to  the  long  axis  of  the 
film,  shall  be  permissible  provided  the  paper 
height  IS  not  such  as  to  require  a  reduction  in 
excess  of  1  18. 

5.2  Width  of  Image.  The  width  of  the  image  on 
35  mm.  film  shall  not  exceed  28.6  mm.  (1.126") 
on  film  perforated  alongone  edge ;  and  3 1  75  mm. 
(1.250")  on  unperforated  film  (A.S.A.  Z38.7.8' 
1947-3.1.1).  The  image  width  of  newspapers 
shall  not  be  less  than  24.0  mm.  (0.945")  if  the 
reduction  ratio  is  12  or  more  diameters. 

5.3  Separation  of  Images.  -When  framing  in  the 
reader  is  important,  successive  images  should 
be  separated  by  at  least  0.5  mm.  (0.02  ),  and 
on  strips  or  rolls  3  m.  (10')  or  longer,  the 
separation  should  approach  this  value  to  con¬ 
serve  film  and  storage  space  (A.S.A.  Z38.7.8- 
1947-3.2). 

5.4  Filming  of  Small  Sections.  If  possible,  within 

the  limits  of  reduction  1/18  (see  Section  5.1), 
small  sections  may  be  filmed  two  pages  to  a 
frame  with  the  lines  of  print  at  right  angles 
to  the  edges  of  the  film.  When  the  framing 


Fig.  1.  {Continued) 
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device  for  the  camera  is  adjustable,  the  small 
sections  shall  be  properly  framed  as  to  the 
length  of  film  exposed.  A  change  of  reduc¬ 
tion  for  this  purfKwe  need  not  be  indicated 
except  at  the  option  of  the  producing  labora¬ 
tory.  Laboratories  are  urged  to  show  the 
reduction  changes  for  non-syndicated  sections 
and  special  supplements  —  particularly  those 
of  historic  importance  —  or,  preferably,  leave 
the  reduction  unchanged  for  such  items. 

5.5  Sequence  of  Pages.  The  sequence  of  pages  on 
microfilms  of  newpapers  should  be  such  that 
the  first  bne  of  the  following  page  is  nearest 
to  the  last  bne  of  the  preceding  page  when  the 
filming  is  done  with  one  page  to  the  frame 
and  the  fines  of  print  are  at  right  angles  to  the 
long  axis  of  the  film  (see  Section  5.1). 


be  measured  by  the  American  Standard  for 
Diffuse  Transmission  Density  (A.S.  A.  Z38.2.5- 
1946). 

6.3  Density  Varujtion  within  Frames.  The  varia¬ 
tion  of  background  density  permissible  on  a 
single  frame  shall  not  exceed  ±2.5  per  cent 
of  the  average  density,  for  that  frame,  except 
where  the  variation  is  caused  by  stains,  dis¬ 
colorations,  or  other  physical  characteristics 
in  the  original,  beyond  control  by  normal 
photographic  means. 

6.4  Density  Variation  within  Rolls.  The  varia¬ 
tion  of  background  density  within  any  one 
roll  shall  not  exceed  ifc  15  per  cent  of  the  most 
common  background  density. 

6.5  Resolution  —  J^egatwes.  The  resolution  of 
the  camera  and  the  film  used  for  making  micro- 


Ficuke  ia 


Figure  IB 


Position  op  Film  on  Reel 


SecTiON  VI.  Photographic,  Technical 

6.1  Processing.  Films  shall  be  processed  according 
to  the  National  Bureau  of  Standards  standards 
for  films  for  permanent  records. 

6.2  Density.  The  background  transmission  density 
on  a  negative  film  shall  have  an  acceptable 
range  if  it  lies  between  1.2  and  1.9.  A  higher 
range  (up  to  2.5)  will  be  acceptable  if  the 
print  areas  in  the  negative  do  not  show  fog  or 
noticeable  loss  of  finer  details.  Density  may 


photographic  negatives  of  newspapers  shall 
show  at  least  80.0  lines  per  millimeter  in  the 
center  of  the  film,  while  comer  values  of  a 
newspaper  frame  should  show  a  resolution  of 
not  less  than  70.0  lines  per  millimeter,  as  a 
result  of  the  usual  exposure  and  processing 
routines  as  tested  with  the  National  Bureau 
of  Standards  or  Eastman  Kodak  Company 
resolution  test  charts.  Higher  resolutions  are 
regarded  as  desirable. 
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6.6  Rf jo/ution  —  Poiit»'«.  Positive  copies  inaJe 
from  negatives  shall  have  a  resolution  equal 
to  at  least  75  per  cent  of  the  minimum  neg.itive 
resolution. 

StCTiON  VII.  Assembly  and  Filing 
7.1  Use  of  reels.  Microfilms  7  6  m.  (25')  long  or 
longer  should  be  wound  on  standard  reels 
(see  Section  2.4).  Normally,  film  rolls  of  news¬ 
papers  should  not  be  less  than  50',  and  should 
not  exceed  110'. 

7  2  Winding  of  Film  on  Reels.  Processed  micro¬ 
film  prints  normally  are  wound  with  the  emul¬ 
sion  out  for  negatives  and  with  emulsion  in  for 
positives.  If  the  supply  reel  of  processed  film 
has  a  round  spindle  hole,  the  film  should 
unwind  downward  from  the  right-hand  side 
when  the  round  hole  is  toward  the  observer 
(see  Fig.  2A),  (A.S.A.  Z38.7.8- 1947-2.3). 

7.3  Leader  and  Trailer.  When  the  film  is  long 
enough  to  be  stored  on  reels,  a  leader  and  a 
trailer  of  at  least  45  cm.  (18")  each  should  be 
provided  (A.S.A.  Z38.7.8-1947-4.1). 


7  4  Splices.  Splices  shall  be  5  32"  in  width 
where  splices  occur  on  negative  film.  There 
shall  be  a  space  of  not  less  than  5^"  between 
the  last  frame  of  the  first  strip  and  the  splice, 
and  not  less  than  sp.ace  between  the 
splice  and  the  first  frame  of  the  following 
strip.  All  splices  must  be  firmly  cemented. 
The  emulsion  of  the  film  area  covered  by  the 
splice  must  be  removed  from  the  film  ba.se 
before  splicing.  Approved  butt-welded  splices 
arc  equally  satisfactory  and  if  used,  regula¬ 
tions  governing  cemented  splices  above  shall 
not  apply. 

7.5  Filing,  (a)  When  filed,  the  standard  boxes 
containing  the  finished  film  shall  be  in  an 
upright  position  with  the  reel  of  film  on  edge, 
and  labeled  as  to  contents  on  one  visible  edge, 
(b)  (Archival  storage)  when  filed  the  standard 
boxes  containing  the  finished  film  shall  be  in  a 
horizontal  position  with  the  reel  of  film  resting 
on  the  horizontal  base  of  its  circumference  and 
labeled  as  to  the  contents  on  one  visible  edge. 


Fig.  1.  (CotiUrmed) 


can  be  reiuovetl  .sometimes  by  steaming  the  crease  or  told,  experi¬ 
menting  with  a  steam  iron,  or  placing  the  entire  record  containing 
the  crease  or  fold  in  slightly  warmed  water.  Tf  the  record  is 
fragile,  it  can  be  removed  from  a  water  bath  by  adhesion  through 
the  insertion  of  a  stiff  bnt  flexible  piece  of  manila  or  blotting 
paper.  The  crease  or  fold  can  then  be  removed  from  the  record 
by  passing  it  through  heated  rollers  in  a  photographic  dryer  or  by 
ironing  out,  using  a  slightly  warmed  hand  iron.  If  this  procedine 
is  not  advisable  because  of  the  nature  or  age  of  the  record,  the 
crease  or  fold  can  be  flattened  by  using  No.  810  Scotch  permanent 
mending  tape,  made  by  the  ^Minnesota  Mining  and  Manufacturing 
(’o.,  or  similar  acetate  tapes.  These  tapes  do  not  shrink  or  discolor 
on  aging  and  show  little  contrast  when  photographed.  Ordinary 
cellulose"  tape  has  a  tendency  to  discolor  and  obscure  the  original 
record  after  a  long  period  of  time.  It  also  has  a  tendency  to  shrink 
which  will  cause  an  adhesion  of  original  records  to  each  other.  For 
this  reason,  when  original  records  are  to  be  retained  for^  future 
reference,  a  .suitable  acetate  tape  should  be  u.sed  for  repairs.^ 

Tears  or  ri]>s  in  original  documents  need  repair  before  micro¬ 
filming.  The  procedure  varies  with  the  type  and  value  of  the 
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original  docuiueiit.  It  is  probable  that  repair  may  have  been  at¬ 
tempted  long  before  it  was  determined  to  microfilm,  as  in  the  case 
of  rare,  one-of-a-kind  documents.  Prior  repairs  to  such  documents 
may  create  an  additional  problem.  Although  such  repairs  may  have 
prevented  further  deterioration,  they  may  also  have  obscured  a 
portion  of  tlie  record  to  such  a  degree  that  it  becomes  illegible  when 
microfilmed.  This  necessitates  the  removal  of  the  original  patch 
under  expert  guidance  and  the  making  of  a  new  repair  to  permit 
the  record  to  be  microfilmed.  If  removal  of  the  original  repair  is  not 
feasible,  the  record  is  photographed  “as  is.”  Rips  and  tears  can 
be  reinforced  by  a  sufficiently  wide  strip  of  acetate  tape.  Prefer¬ 
ably,  the  tape  should  be  used  on  the  side  of  the  document  that  is 
not  photographed. 

Segments  of  records  can  be  carefully  matched  and  pieced  to  a 
docnment;  the  acetate  tape  serves  for  this  purpose  also.  AVhere 
duplicate  records  exist  and  both  document  and  duplicate  are  in 
poor  condition,  it  is  sometimes  possible  to  make  one  acceptable  page 
by  taping  the  best  portions  of  each  together.  AVheii  this  is  not 


feasible  and  a  portion  of  the  record  is  lost,  the  lost  portion  should  be 
indicated  by  backing  the  page  with  a  sheet  of  white  paper  held 
fiat  during  filming. 

Titles  and  related  information  should  be  prepared  with  the 
original  material  and  inserted  in  correct  sequence.  Titling  pro¬ 
cedure  varies  with  the  nature  of  the  records  microfilmed  and  the 
problems  involved  in  locating  material  on  such  microfilmed  records. 
The  record  owner  may  prepare  titles  unless  the  entire  preparation 
operation  is  undertaken  for  him  by  the  microfilming  coniiiany  It  is 
usual  for  the  individual  or  firm  that  photographs  the  original  ma¬ 
terial  to  prepare  the  titles. 


In  Section  3.6  of  the  Newspaper  Standard  are  the  standards 
lor  titles  and  related  information.  This  section  indicates  that  the 
iiiinnnnm  height  for  letters,  dates,  and  other  information  is  2mm 
(  .08  nmh).  Titles  can  be  written,  typed,  or  printed  on  white 
paper  Titles  that  are  too  long  may  have  to  be  reduced  pliotoo-raph 
leally  to  keep  within  specified  limits.  This  is  nartienlevK  •  ^ 

in  the  ease  of  >ricroeai-ds,  Readex  Mieropi-int,  and  rfie' t  S  aid 

University  Microfilms  of  Ann  Arbor,  Micliigan,  used  “menu 
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l)oarcls”  with  movable  letters  or  hand  lettering  for  setting  np  titles 
(Figure  2).  This  method  was  used  so  the  titles  conld  he  read  with 

THE 

NEW  YORK  TIMES 

JUNE  1  -  JUNE  10 
1  9  S3 


UNIVCRSITV  MICROriLMS 
ANN  ARBOR  .  MICHIGAN.  1353 

Fig.  2.  Title  prepared  from  menu 
board.  Courtesy  of  University  Micro¬ 
films.) 


the  unaided  eye  for  rajtid  identification  of  the  film.  This  tcclnd(iue 
gave  satisfactory  res>dts  on  the  film  hut  was  discarded  hecause  of 
the  length  of  time  involved  in  preparation.  A  more  rapid  method 
uses  an  IBM  electific  typewriter.  Titles  are  set  up  nii  3  by  5  cards 
(Figure  3).  The  titles  are  photographed  separately  at  a  very  low 
reduction  (approximately  1:H)  so  that  they  may  he  read  with  the 
naked  eye.  Titles  are  photographed  on  positive  raw  stock  as  it 
has  high  contrast;  the  image  to  he  produced  is  either  black  or 
white  with  no  intermediate  shades.  To  have  white  letters  on  a 
black  background  in  the  title,  a  title  card  such  as  that  shown 
in  Fig.  3  is  photogratihed.  To  have  black  letters  on  a  white 
background,  jnst  as  the  title  appears  in  the  title  card,  would 
require  that  either  (1)  a  print  of  the  title  film  be  made  or  (2)  that 
the  title  card  itself  have  white  letters  on  a  black  background. 

If  complete  information  relating  to  omissions,  illegibility,  or 
damage  of  the  original  documents  is  not  included  m  the  microfilm, 
the  user  may  mistrust  the  microfilm  record.  FeHain  omissions  could 
make  some  microfilm  records  valueless. 
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DOCTORAL  DISSERTATION  SERIES 

PUBLICATION:  2879 


AUTHOR:  Joseph  Ballard  Oeker,  Ph.  D. 

Western  University,  1953 


TITLE: 


THE  PERSONALITY  STRUCTURE 
OF  CHILDREN  WITH  READING 
DISABILITIES. 


University  Microfilms,  Ann  Arbor,  Michigan,  1953 

Fig.  3.  Title  prepared  using-  IBM  electric  typewriter.  (Courtesy  of  Uni¬ 
versity  Microfilms.) 

The  arraiigeiiieiit  of  material  for  microfilming  is  depeiulent  on 
the  type  of  record  and  its  nse.  Chronological  arrangement  is  used 
for  hooks,  periodicals,  and  newspapers.  Records  classified  in  a  par¬ 
ticular  manner  are  i)hotogra]thed  according  to  that  classification. 
1  he  arrangement  of  material  for  jthotographing  may  also  he 
affected  by  the  arrangement  and  reduction  of  the  record  on  the 
microfilm  image,  as  illustrated  in  Figure  lA  in  the  Newspaper 
Standard.  AVhen  one  image  ajtpears  on  one  frame  of  microfilm, 
laying  out  the  material  for  ])hotogra])hing  is  a  simple  task;  a  check 
must  he  made  to  make  sure  that  the  originals  are  in  the  desired 
01  del.  IMounting  or  layouts  are  usually  not  necessary  when  ma¬ 
terial  is  photographed  hy  a  rotary  camera.  AVhere  several  images 
appear  on  one  frame  oi-  on  a  single  ixisitive  oi‘  negative,  as  in  70mm 
microfilm,  it  may  become  necessary  to  emiiloy  a  layout  before 
photographing.  Records  should  be  mounted  on  black  inountino- 
paper.  The  paper  size  will  vary  with  the  reduction  and  the  size 
of  m.erofil,.,  em|,l,,voa.  This,  a,,,!  (l,o  appropriate  margin  to  he 
left  on  tlie  mount, ng  pape,-.  will  he  in.lieate.l  hy  tile  mierofli.nino 
company.  Usnnlly,  original  recoras  shonhl  he  attaeheil  to  the 
nionnting  paper  with  the  acetate  tape  so  that  they  will  read  from 
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left  to  right  in  rows  (Figure  4).  This  tape  should  be  applied  so 


Fig.  4.  Mounting  clippiJ'gs  for  70min.  film.  (Courtesy  New  York  Times.) 


that  records  will  lie  Hat  when  being  jihotographed  and  thus  avoid 
distortion.  Additional  aid  may  be  obtained  by  photographing  the 
mounting  under  glass.  If  records  of  irregular  size  are  to  be 
mounted  (newspaper  clippings  for  example),  time  should  not  be 
consumed  in  fitting  such  material  together  on  the  mounting  sheet 
to  eliminate  waste  space.  The  labor  and  time  involved  in  such  an 
attempt  will  far  exceed  the  cost  of  microfilming.  Illegible  dates  or 
notations  stamped  on  printed  material  should  be  repeated  else¬ 
where  on  the  same  document  with  a  marking  medium,  such  as  dark 
bine  ink,  that  will  provide  sufficient  legibility  when  photographed. 

Even  if  the  70mm  positive  or  negative  is  self-indexiug  because 
of  the  subject  matter,  it  is  advisable  to  mount  an  accession  number 
in  the  same  place  on  each  layout  sheet.  The  prei)aration  of  titles 
for  each  70mm  layout  is  time-consuming.  (Accession  numbers  are 
discussed  in  Chapter  IX.) 

Section  IV  of  the  Newspaper  Standard  deals  with  incomplete 
and  damaged  records.  A  portion  of  this  section  deals  with  omis- 
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sious.  It  is  possil)le  tliat  omissions  may  occur  in  pliotograpliing ; 
tliese  may  be  inadvertent  or  they  maj"  be  the  result  of  the  careless¬ 
ness  of  the  operator.  For  tliis  reason  the  original  record  should  not 
l)e  destroyed  until  the  mierohlmed  record  and  the  original  have  been 
compared  in  order  to  verify  that  there  are  no  omissions.  If  this  check 
is  not  made,  the  omission  may  be  discovered  after  the  original 
records  have  been  destroyed;  then  there  is  no  possibility  of  com¬ 
pleting  the  record.  Reliable  microfilming  companies  utilize  such 
checking  methods  as  routine  procedure.  When  an  omission  is  dis¬ 
covered,  it  can  be  photographed  and  spliced  in  its  proper  place  in 
the  original  record  or  added  as  an  appendix. 


MICROPRINT  AND  MICROCARDS 

Generally  the  same  procedure  is  followed  to  prepare  material 
for  Readex  Microprint  or  for  Microcards,  if  microfilm  has  been 
employed  first  to  record  the  image.  For  both  purposes  material  is 
laid  out  so  that  it  is  photographed  to  read  from  left  to  right.  For 
Readex  Microprint,  where  the  decimal  arrangement  is  used  for 
100  pages,  it  is  necessary  to  lay  out  the  material  in  10  rows  of  10 
images  each  in  correct  sequence. 

The  page  size  of  such  material  used  for  Readex  ^Microprint 
must  be  reduced  to  4/10  by  7/10  inch.  When  it  cannot  be  reduced 
to  this  size,  the  decimal  arrangement  cannot  be  used.  The  reduction 
of  such  material  varies  between  12  and  20  diameters,  depending  on 
the  size  of  the  original  material. 

Mierocards  are  prepared  from  microfilm.  In  preparation  the 
original  material  is  all  faced  at  right  angles  to  the  film  If  the 
printing  being  copied  is  no  smaller  than  10  point,  16mm  film  can 
be  used  If  the  print  on  the  original  material  is  unusually  small 
or  the  documentation  is  extra  large,  35mm  film  mav  be  used 


TECHNICAL  PROBLEMS 


q.  appear  i,. 

Sect.„„s  I  ,  V  and  VI  of  ,l,e  Newspaper  Standard.  Litttratter 

“sr,;-  rr 

by  the  size  and  type  of  the  original  material  as  well  as  the 
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end  use  of  tlie  inierorecord.  Some  records,  blue  prints  or  engineer¬ 
ing-  drawings  for  instance,  may  recpiire  a  reduction  that  will  pro¬ 
ject  an  image  tlie  same  size  as  the  original.  Such  a  reduction  per¬ 
mits  copies  to  be  traced  directly  from  an  image  projected  onto  trac¬ 
ing  paper.  The  reduction  is  also  governed  bj'  the  projection  of  the 
microfilm  in  a  reader.  For  reasons  of  economy,  greater  reductions 
may  be  employed  at  a  sacrifice  of  some  quality  in  the  projected 
image.  This  may  not  be  important  with  certain  types  of  records. 
With  others  it  may  create  difficulty  in  ascertaining  the  exact  con¬ 
text  of  original  material,  either  in  a  microfilm  reader  or  in  an 
enlargement  made  from  the  microfilm.  If  there  is  doidjt  about  the 
legibility  of  a  portion  of  the  original  document,  it  could  make  a 
difference  in  litigation  or  in  proving  certain  facts  wlien  required. 

jMicrofilming  companies  adhere  to  self-imposed  standards  in 
microrecording.  Variations  in  ({uality,  both  technical  and  biblio¬ 
graphic,  do  occur  from  comioany  to  company,  and  from  time  to 
time  within  a  particular  company.  While  one  company  may 
turn  out  a  product  that  is  barely  within  the  acceptable  quality 
range,  another  may  operate  well  within  the  desired  range.  Such 
variations  are  due  to  know-how  as  well  as  to  procedure,  equipment, 
and  personnel.  All  factors  are  reflected  in  the  quality  norm  of  the 
product  and  in  the  day-to-day  variations  from  that  norm. 
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COPIES  AND  COPYING. 
PROCESSING.  ENLARGEMENT 


COPYING 


Between  the  mieroreeord  faesiniile  original  and  the  end-nse 
copy  is  a  series  of  steps  that  may  be  broadly  called  copying.  As 
mentioned  earlier,  the  end-use  copy  ma}'  be  re([uired  in  any  of  a 
wide  variety  of  form.s : 

(1)  It  may  be  a  transparency  or  an  opaque. 

(2)  It  may  have  any  .size  relationship  desired  relative  to  the 
original  document. 

(3)  It  may  have  any  desired  end-use  form. 

(4)  It  may  have  any  desired  quality. 


The  ditierence  between  the  form  and  format  of  the  mici'oi'ecord 
facsimile  original  and  of  the  end-use  copy  must  be  effected  in  tbc 
proce-ssing  of  the  materials  between  the  two  terminal  ste])s  of  the 
proce.ss.  Ihus,  if  the  original  is  recorded  on  IGnim  microfilm  which 
is  to  be  irsed  for  producing  Microcards,  the  spacing  of  the  images  on 
the  original  him  must  conform  to  the  ultimate  requirement ;  in 
addition,  after  the  original  facsimile  has  been  processed,  the  edges 
mu.st  be  slit  away  and  the  14nini  him  that  results  must  be  cut  up 
into  appropriate  lengths  so  that  the  format  requirements  of  the 
Mieroeai-cl  may  be  met.  Also,  the  .|nality  of  tlie  end-use  eopv  de- 
peiKls  111)011  the  number  of  process  ireiicratioiis  between  the  orbrinal 
mieroreeord  and  die  end-use  copy,  as  well  as  upon  the  ipialitv  wilb 
which  each  individual  step  has  actually  been  aeeomplislied  '  Each 
proee*  step  is  responsible  for  a  significant  and  measurable  qualitv 
loss;  tbe  end  product  ,nmt  limit  in  a  practical  wav  the  losses  tha't 

ert  bi  ttinem  ,f  ■■«>-nabiv 

certain  to  meet  the  requirements  of  the  user. 

The  ipiality  desired  of  the  end-u.se  eopy'mav  be  bbdi-suifibl. 

‘T  ’  ‘'“f’""  ill  a  high  ipialitv  te.vtbook-  U 

<-  le  a  air  copy  suitable  for  work  material,  for  e.xample  ’  as 
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source  material  to  a  reporter  seeking-  to  write  a  story  for  liis  paper. 
The  end-use  coi)y  may  be  a  transparency  contact  positive  print  of 
1 :1  size  compared  with  the  microtilni  negative ;  tlie  user  may  merely 
wisli  to  view  the  text  in  a  reader.  In  a  properly  designed  and 
controlled  process  there  should  he  no  (luestion  that  the  end-use 
objective  for  each  desired  use  can  be  readily  realized  at  the  lowest 
practicable  cost. 

Since  microreeording  must  be  employtal  by  a  large  number  of 
small  users  as  well  as  by  a  small  number  of  large  users  if  it  is  to 
grow  rapidly  commercially,  it  should  be  ai)parent  that  small  users 
must  have  available  to  them  facilities  for  performing  all  the  re- 
(piired  steps  at  a  cost  that  is  reasonable.  The  availability  of  such 
servdces  on  a  competitive  basis  in  the  llnited  State.s  thiough  the 
siiecialist  companies  performing  such  work  on  a  contract  basis  for 
users  has  brought  about  a  wide  use  of  microtilming  in  business  in 
this  country  that  has  not  occurred  in  Phirope.  If,  for  example,  the 
microrecord  facsimile  original  is  made  as  a  Kimm  negati\e  micio- 
lilm,  there  is  an  important  stage  of  preparation  of  the  microfilm 
in  a  form  suitable  for  photoprinting  on  a  .Microcard  if  that  is  to  be 
the  desired  end-use  form.  To  a  considerable  extent  such  prepara¬ 
tion  is  relatively  costly  because  it  is  time-consuming  and  because  it 
reiiuires  specialized  methods  and  apparatus;  such  Microcard  prep¬ 
aration  is  performed  by  microrecording  operating  companies  rather 
than  bv  those  concerned  with  the  end-use  itself.  In  the  I  nited 
States  more  often  than  not,  even  the  microtilni  original  itself  is 
developed  bv  microrecording  operating  companies  remote  from  the 
user’s  premises;  in  fact,  only  large  volume  users  attempt  such 
iirocessim^  As  is  customary  in  most  commercial  matters,  the  choice 
between  methods  is  based  upon  the  (luality  and  the  price  of  the 
service  offered.  European  practice,  on  the  other  hand,  has  iinolved 
relatively  little  contract  operation;  a  user  who  photographs  Ins 
microreeording  facsimile  originals  more  often  than  not  develop.s 
them  Such  differences  in  marketing  procedures  result  in  marked 
differences  in  the  nature  and  complexity  of  the  equipment  offered 
orsale  both  for  developing  the  original  microrecords  and  for  pro- 
,  •  11, P  desired  end-use  copies  in  the  desired  forms. 

ll,  most  com, non  width  of  microfilm  in  l,oth  E.n-opo  mnl  the 
.T  •*  .1  ^tntes  is  3omm.  Tn  the  Thiited  States  Ifimm  niic-ofilm  is 
!elv  i.sed  'es,,eeiany  for  pi,ototrrapl,intr  hank  cheeks  as  well  as 
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ordinary  coinniereial  correspondence.  Since  the  size  of  the  indi¬ 
vidual  niiage  on  Kiinni  and  doniin  inicrolilni  is  quite  small,  more 


often  than  not,  these  hlnis,  especially  original  facsimile  negatives,  are 
stored  in  roll  form;  and  they  are  usually  processed  in  roll  form. 
In  the  I  lilted  States,  TOmm  him  also  is  usually  processed  in  roll 
form ;  after  iirocessing,  it  may  be  stored  in  roll  form  or  it  may  be 
cut  into  individual  frames  or  strips.  To  some  extent  loUinin  him 
is  iisetl  in  European-made  eipiipment ;  although  placed  in  the  piio- 
togiaphing  camera  iu  roll  form,  it  is  usually  cut  into  strips  or 
frames  before  iirocessing  and  handled  subsequently  as  sheet  him. 

Automatic  high  sjieed  developing  machines  are  in  rather  wide 
use  for  motion  picture  and  television  purposes  for  processing  Ihmm 
and  35nmi  him.  They  run  at  speeds  as  high  as  250  feet  and  more 
per  minute;  such  machines  are  often  100  feet  long  or  more.  In 
these  macliines  exiiosed  him  is  placed  in  the  feed-in  chamber  and 
emerges  at  the  tail-end  fully  processed.  The  total  amount  of  niicro- 
hlm  used  in  the  Lbiited  States,  although  very  large  compared  with 
any  other  country,  is  still  very  small  compared  with  the  total 
amount  of  motion  picture  and  television  him  processed.  In  practice, 
when  automatic  processing  machines  are  desired,  the  big  iiroblem 
commercially  is  to  hnd  a  sufhciently  automatic  machine  small 


enough  and  cheap  enough  to  be  htted  economically  to  the  need  at 
hand ;  this  is  especially  true  for  the  large  nuiuber  of  small  users 
U])on  whom  a  major  part  of  the  microhlm  business  must  rest  in  the 
I  lilted  States.  In  Table  I  is  listed  a  commercial  processing  ma¬ 
chine  offered  for  sale  that  has  an  operating  speed  of  less  than  ]  foot 
per  minute;  the  largest  machine  offered  by  the  same  manufacturer 
as  s  iow.i  tlie  table,  run.s  at  a  sped  of  only  7  feet  per  minute’ 
In  tlie  same  table  is  listed  European-made  eipripment  wliich  in 
volves  racks  or  frames  around  wbici,  films  are  ivound  or  to  which 
sheet  films  are  attached  before  beiuir  plunged  info  a'series  of  tanks 
contannnsr  tbe  appropriate  series  of  ebemical  solutions  This 
eciu.pment  re,,n.res  considerable  hand  labor  and  es,,ecially  manu  ,1 
■•ansport  of  the  film  and  its  rack;  considerable  nunua  eC^  j 
dexterity  and  exaeting  timimr  of  -dl  ^noit  and 

required  at  all  times.  Such  equipment  can  h^pe’to  fiiTd  1-™'" 
application  in  the  American  nmrkpf 

very  high  and  electric  power  costs  relativeh^'^erv  "'low^^'^S  ^ 
operations,  similar  to  those  performed  in  a  very  s::al|  ^ees®",': 
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plant  for  still  i)ictures,  may  possibly  find  application  outside  the 
U.S.A.  where  wa^es  are  relatively  low  and  electric  power  costs 
relatively  lii^h.  Despite  the  very  adverse  economic  considerations 
affectin^^  rack-and-tank  processing’  in  a  hi^h-wagedevel  area  such 
as  the  Tnited  States,  there  is  little  doubt  that  intelligent  and  in- 
(juisitive  individuals  who  have  actually  processed  film  by  such 
rack-and-tank  methods  understand  and  appreciate  the  performance 
criteria  applicable  to  the  developing'  machine  as  few  others  really  do. 


PROCESSING 

A  common  type  of  processing  eciuipment  is  that  required  for 
microfilm.  Such  e(iuipnieut  is  designed  fo  be  capable  of  developing 
either  negative  or  positive  film ;  ordinardy  it  is  not  designed  to 
})rocess  reversal  film  because  extra  processing  baths  aie  lequiied. 
The  processing  equipment  causes  sensitized  mateiial  such  as  iiiicio- 
filni  or  sheet  film  to  be  transported  through  several  chendcal  and 
{physical  operations,  either  by  hand  or  by  mechanical  tiansi)oit  oi 
a  combination  thereof,  to  produce  a  visible  image  from  the  latent 
image  impressed  upon  the  film  by  the  camera.  The  negative  micro¬ 
film  exposed  in  the  cameras  described  in  Chapter  \  is  usually  de¬ 
veloped  in  such  equipment. 

Negative  and  positive  processing  are  alike  except  for  the  baths 
used  and  their  processing  times.  For  negative  developing,  the  film 
must  pass  through  the  following  baths  for  a  specified  lengfh  of  time 
depending  upon  the  exposure  of  the  film  and  its  recommended  de- 

velopment ; 

1  \  developer  bath  in  which  the  film  is  developed  and  the 

’  exposed  emulsion  “develops  up,”  becoming  dark  in  the 
process.  Since  development  is  more  uniform  and  the  c  e- 
velopment  rate  is  more  rapid  with  a  high  degree  of  agita¬ 
tion  (stirring),  various  arrangements  are  used  to  provide 
satisfactorv  agitation.  Temperature  has  a  very  important 
effect-  the  more  nearly  constant  the  temperature  can  be 
maintained,  the  better  is  the  control.  Tn  commercial  ma¬ 
chines  control  of  temperature  to  i)lus  or  minus  one-touiti 
def*’ree  Fahrenlieit  is  common. 

2.  A  wash  bath  to  remove  traces  of  developer  before  the  m 
enters  the  fixing  bafh. 
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3.  The  fixiiif?  bath,  which  “clears*’  iinexposed  emulsion.  This 
bath  usually  has  formaldehyde  or  other  chemical  hardener 
in  it  to  harden  the  emulsion. 

4.  A  final  wash  liath  to  remove  traces  of  hyjio  from  the  fixing 
bath  so  that  the  film  can  meet  archival  re<niirements  for 
hypo  content.  Washing  must  be  sufficiently  tborough  to 
assure  that  traces  of  hypo  present  shall  under  no  circum¬ 
stances  exceed  the  maximum  ]ierniissible  for  archival  film. 

5.  Drying  (to  dry  the  film).  The  right  amount  of  moisture 
must  be  removed  in  the  right  amount  of  time  so  that  the 
film  will  be  ready  for  use  when  dried  or  as  soon  thereafter 


as  practicable. 

Drying  is  very  important;  it  is  not  nncommon  for  microfilms 
to  be  improperly  dried.  A  common  error  in  drying  is  to  apply  air 
and/or  infrared  heating  that  is  too  hot  for  too  short  a  time,  leaving 
the  surface  of  the  film  excessively  dried  and  the  body  of  the  film 
with  an  excessive  moisture  content.  After  such  a  film  is  removed 
from  the  developing  machine,  the  internal  moisture  in  the  base  of 
the  film  diffuses  to  the  surface  aud  into  the  emulsion  of  the  film, 
making  it  sticky.  Such  a  film  is  known  as  a  “green  film.”  “Green 
film”  has  a  soft  emulsion  ;  the  slightest  abrasion  will  cause  a  scratch. 
The  scratches  widen  as  the  gelatin  dries;  in  really  bad  cases,  the 
film  appears  “rainy.” 


“Green  film”  is  too  often  explained  away  rather  than  investi¬ 
gated  and  corrected.  It  can  be  avoided  by  proper  drying.  Fre¬ 
quently  “film-preservative  ]n-ocesses”  are  offered  as  a  means  of 
correcting  “green”  film ;  although  such  processes  have  their  proper 
place,  they  are  not  in  any  sense  a  substitute  for  proper  drying 
Proper  drying  effects  the  removal  of  precisely  the  correct  amount 
of  moisture  from  the  film  being  dried. 

If  copies  of  an  original  microfilm  are  being  made,  it  is  obvious 
diat  the  original  film  will  acipiire  slight  siiiierfieial  scratches  on 
both  of  its  surfaces  as  a  result  of  handling.  If  some  form  of  pro¬ 
tective  coating  is  apiilied  to  the  original,  the  scratches  resulting 
from  normally  carefnl  handling  can  be  restricted  to  the  protective 
coating.  W  hen  that  coating  has  been  damaged  to  the  ]ioiut  where 
1  begins  to  interfere  with  the  high  quality  desired  on  the  copy 
the  protective  coat, ns  .shouhl  he  remove.!  an.l  a  new  eoatinsr  applied 
To  protect  an  end-nae  copy  of  a  microfilm  asrainat  ^n-oaa  care' 
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lessness  in  liaiulliiig,  another  form  of  i)rotective  coating  ma}'  be 
applied.  Such  a  coating  should  he  i)hysically  hard  after  it  is  ap¬ 
plied;  if  it  is,  it  will  usually  he  impractical  to  remove  it.  A  coating 
of  this  kind  is  sold  through  the  I’eerless  Film  Processing  (’orp.  of 
New  York  and  Ilollj^wood;  it  has  been  widely  used  foi‘  prints  of 
Kimm  motion  pictures.  The  use  of  hardening  agents  in  the  fixing 
hath,  a  common  practice  for  decades,  is  often  sufficient  protection 
for  end-nse  films  without  anj'  “i)reservative”  processes.  Such  coat¬ 
ing  processes  provide  suitable  protection  against  gross  carelessness 
and  improper  use. 

The  manipulation  of  films,  papers,  and  other  photosensitive 
materials  of  microrecording  in  photographic  processing  represents 
a  high  order  of  technological  development  in  the  chemical  industry. 
The  standards  of  purity  for  chemicals  for  ifiiotographic  purposes 
are  very  explicit ;  a  series  of  chemicals  of  photographic  grade,  for 
example,  has  been  standardized  through  the  American  Standards 
Association.  Since  these  and  related  standards  are  far  too  volumin¬ 


ous  to  be  re])roduced,  they  are  listed  in  the  a})pendix  to  this  cha])ter. 

Hecause  film  and  paper  development  is  a  chemical  process 
that  retpiires  accurate  controls,  the  ])rocess  recpiirements  must  be 
fully  understood  and  rigidly  adhered  to.  The  American  Standard 
Ib’actice  for  Photogra})hic  Processing  IManipulation  of  Films  and 
Plates,  ASA  Z38.8.3-1947,  and  American  Standard  Practice  for 
Photographic  Processing  Mani])ulation  of  Paper,  ASA  /38.8'.6-1949. 
define  the  terms  aiiplicable  to  processing  and  specify  how  the 
processing  is  to  be  accomplished  in  a  standard  manner.  Papers  may 
be  tested  by  the  American  Standard  iVIethod  for  Determining  Resi¬ 
dual  Thiosulfate  and  Tetrathionate  iu  Processed  Photographic 
Papers,  ASA  Z38.8. 25-1950.  Films  may  be  tested  in  accordance 
with  th’e  reipiirements  of  “Standard  for  Permanent  Record  Photo¬ 
graphic  IMicrocoiiying  Film,”  published  by  the  National  Purean 
of  stanflards,  AVaslnngton,  O.  0.,  in  1943.  The  Bnroau  also  pub- 
lislicd  “IJeeoinineiKlatioiis  Regardinf;  Jlaxminm  ‘Hypo  Content  ot 


Archival  Film”  in  1938.  •  ,  t-  i  i  tt  ^ 

Another  hypo  test  that  deserves  mention  is  the  Kodak  Hypo 

Kstiinator  (for  Filins).  Tliis  is  described  in  the  Kodak  Photo¬ 
graphic  Notebook  published  by  the  Kastman  Kodak  Company 
of  Rochester.  New  York,  in  19.54.  T„  all  tests  » " 
determine  that  the  liypo  content  does  not  exceed  fl.Od.j  ni„  p 
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s(iuare  inch  of  film.  The  Kodak  Hypo  Estimator  is  a  simple  method 
to  nse;  iiiifortuiiately  it  cannot  be  used  on  the  exposed  poitions  o 
the  film  under  test  and  must  be  used  only  on  the  clear  areas  o 
I)rocessed  tilm.  For  precise  determinations  such  as  those  to  be 
made  by  the  eommereial  testing  laboratory,  the  Crabtree- Ross 
Test*  is  more  suitable. 

It  is  ])ossible  that  in  the  future  diazo  sensitized  films  and 
papers  ma^’^  enter  the  market  as  eoj)y  materials;  such  mateiials  aie 
marketed  under  the  Ozalid  trade  name  and  are  a  ju'oduct  of  the 
Ansco  Division  of  General  Aniline  and  Film  Corp.  of  Binghamton, 
Xew  York.  The  resolving  power  values  of  many  of  the  newer  dyes 
are  even  higher  than  the  silver  films  of  highest  commercial  ratings; 
since  the  sensitized  material  can  be  dispersed  in  the  base  material 
of  the  film  or  paper,  surface  abrasion  does  not  obliterate  the  image. 
Such  diazo  materials  are  ‘‘developed”  in  ammonia  gas,  usually  put 
into  the  machine  as  an  aqueous  solution  of  ammonia.  The  image 
appears  in  positive  form  when  copied  from  a  positive  original ; 
such  duplication  eliminates  one  additional  processing  operation, 
the  making  of  an  intermediate  negative. 

The  price  of  equipment  for  developing  microfilm  and  sheet 
film  varies  with  its  performance  and  the  degree  to  which  it  is  auto¬ 
matic;  the  same  may  be  said  of  equipment  for  developing  enlarged 
paper  prints  and  enlarged  transparencies.  iNluch  of  the  ]U’ocessing 
e(iuipment  sold  is  a  design  offshoot  of  equiiunent  manufactured  for 
still  picture  or  motion  picture  purposes.  The  simplest  equipment 
consists  of  developer  trays  where  the  film  is  develo]md,  washed,  and 
fixed  hy  hand  manipulation  and  where  the  film  is  dried  on  dryiue' 
drums  about  as  it  was  50  years  ago.  Some  machine  processors 
offered  for  sale  are  highly  automatic  for  developing  and  drying  and 
show  considerable  ingenuity;  the  objective  of  designers  is  a  machine 

that  can  be  operated  readily  by  an  unskilled  operator  such  as  a 
file  clerk. 

The  term  processing  usually  includes  both  the  wet  stages  of 
development,  in  which  the  latent  image  becomes  a  visible  'image 
as  a  result  of  the  action  of  the  chemicals  used,  and  the  subsequent 
drying  of  the  developed  light-sensitive  material  to  a  point  where  it 

M  f  *  "'I.- Tostiiifr  for  the  Presence  of  Sodium  Thio.sulfate  in 
MoGon  1  ,cture  Fdms,-  J.  Soc.  Moiion  Picture  En^rs.,  Yol.  14,  p.  410  (Ap-il 
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is  suitable  for  furtlier  use.  Tn  the  simplest  iioiiantomatic  arrange¬ 
ments,  the  wet  stages  and  the  drying  are  two  separate  and  distinct 
functions,  as  develoi)ment  involves  the  immersion  of  the  sensitized 
material  in  suitable  solutions  for  proper  i)eriods  of  time  at  suitable 
temperatures  with  sidtahle  solution  agitation,  whereas  drying  in¬ 
volves  the  removal  of  suri)lus  water  moisture  accpiired  primarily 
as  a  result  of  final  washing  occurring  in  processing. 

A  wide  variety  of  ap])aratus  can  he  used  to  accomplish  these 
])urj)Oses,  the  choice  depending  upon  the  degree  to  which  the  func¬ 
tions  are  made  automatic.  Motor-driven  film  and  paper  processors 
often  include  not  only  the  functions  of  transport  and  immersion 
of  the  light-sensitive  materials  into  and  through  the  appropriate 
baths,  including  the  wash  baths  with  suitable  control  of  solution 
temperatures,  agitation  and  circulation  and  the  like,  but  also  the 
drying  of  the  material  in  similarly  automatic  manner.  In  the 
simjilest  form  of  proce.ssing  eqnijnnent  the  wet  stages  of  processing 
are  separate  from  the  drying  stage;  the  wet  stages  involve  hand 
traus])ort  and  manipulation  of  the  microfilm,  sheet  film  and/or 
sensitized  ])aper,  and  include  hand  agitation  of  solutions  as  ^vell  as 


little  or  no  control  of  ])rocessing  solution  temperatures  other  than 
the  use  of  an  aml)ient  room  temperature  approximately  equal  to 
the  desired  processing  temperature.  Flowing  water  from  a  tap  is 
frecpiently  used  for  washing  with  such  equipment.  Since  in  the 
simplest  ca.se  processing  equii^ment  may  involve  merely  developing 
trays  and  the  like,  no  attempt  to  list  the  sources  of  such  items  will 
be  made  since  the  number  and  variety  of  sources  are  so  large. 
Suital)le  data  can  be  obtained  locally  from  the  representative  of 
the  manufacturers  of  the  sensitized  film  and  paper  products  used. 

Fio-iire  I  is  a  i)hotograph  of  the  Rurroughs  Ifimm  microfilm 
processor  made  for  Rurroughs  by  Rell  &  Howell ;  the  price  is  about 
^4310.  One  processing  machine,  the  Aiglonne,  made  by  Andre 
DeRrie  of  Paris  in  35mm  and  Ifimm  models,  is  especially  worthy 
of  close  studv  because  of  its  daring  and  nnhpie  design.  Since  its 
solutions  are' circulated  with  extreme  rapidity  ami  are  accurate  y 
metered  for  use,  ami  since  exhausted  .solution  is  not  mixed  with 
fresh  solution  but  is  emptied  to  waste,  this  machine  .should  be  cap¬ 
able  of  fnriii.shing  processing  of  the  finest  quality  at  a  low  first  co.st 
and  at  a  low  operating  cost  compared  with  other  machines.  Con¬ 
tinuous  processors  for  paper  in  rolls,  such  as  that  manufactured  by 
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Diebold,  Lie.,  are  available;  numerous  similar  maehines  are  avail¬ 
able  from  Lastmaii  Kodak,  Aiiseo,  and  other  mannfaetiirers. 
Table  I  lists  proeessing  equipment  for  film,  jiaper,  and  the  like; 
maehines  for  processing:  sheet  film  are  available  fhronpfh  the  photo- 
^n-aphic  trade  from  suppliers  of  machines  for  iirocessin"  paper. 


Fig.  1.  Burroiiglis  processor.  (Courtesy  of  Burroughs  Corp.) 


CONTACT  PRINTERS 

A  printer  is  a  machine  fhat  forms  a  latent  iniag:e  in  the  photo- 
Itraphic  emulsion  of  raw  film  wifli  lio-ht  modulated  bv  the  ima-e  of 
imafje-beanng  preprint  material.  In  the  simplest  ease,  a  contact 
printer  is  a  machine  quite  similar  to  a  printiiij?  frame  for 
photopnnt.no;  still  pictures.  A  si,n|,le  yet  effective  contact  printer 

I*if  r  'i'laotity  operations  is  the 

onl  hilm  Strjp  I'rniter  shown  on  pajre  711;  it  is  used  for  inakin<r 

■oimn  positive  prints  from  35mm  negative.  The  price  of  this 
punter  IS  .03  (al.ont  $3G).  A  typical  continuous  contact  printer 
IS  the  Mierotronics  (division  of  Photostat  Corp.),  which  is  capable 


TABLE  I.  Proocssins  Apparatus 
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3op/up  105 

Aiglonne  (9)  990.000  fr  35p/up  I'lilimitca  yes  10  qt  Complete  operation  in  3  min  15 

215  m/h  sec.  Functions  in  daylight. 
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of  priiitiii 
Figure  2 ; 


g  16,  35,  or  70mm  film;  this  printer  is  sliowii  in 
its  price  is  about  $1380.  A  still  larger  i)rinter  eai)able 


Fig.  2.  16/35/70mm.  positive  printer.  (Courtesy  of 
Microtronics  Division  of  Photostat  Coip-) 

of  printing  up  to  1200  feet  in  a  single  roll  is  the  FaHson-Craft 
Depue  Xo.  PIj  1635  mierohlm  ])rinter,  which  can  print  3omm  him 
and,  by  the  substitution  of  a  few  parts  furnished,  16mm  microHlm. 
The  price  of  this  machine  is  .$2400;  its  jirinting  speed  is  rated  at  .14 
feet  iier  minute  for  slow  speed,  line-grain  film.  Tlie  printing  speed 
for  a  microHlm  positive  type  of  Him  will  iirobably  be  someuH.at 
slower  than  the  value  mentioued ;  it  is  ]iresumed  that  the  him 
referred  to  is  motion  iiictiire  fine-grain  iiositive  film  rather  than 

microfilm  ])ositive. 
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Table  11  lists  film  printers;  the  products  vary  widely  in  the 
extent  to  wliich  they  are  automatic.  The  prospective  user  should 
study  ecpiipnient  ottered  t'or  sale  in  detail,  as  manufacturers’  pub¬ 
lished  data  are  seldom  sufticiently  com})lete  to  ])ermit  him  to  deter¬ 
mine  whether  the  e<iuipment  under  consideration  is  suitable  for 
his  i)urpose. 

The  scope  and  purpose,  size  accommodation,  and  other  data  are 
jjiven  in  American  Standard  S])ecitications  for  Contact  Printers, 
ASA  P113. 8-1953.*  In  a  contact  printer,  the  ex})osure  of  the  raw 
stock  is  made  in  a  printing  frame.  A  ])rinting  frame  is  the  holder 
used  to  keep  the  emulsion  of  the  raw  stock  to  be  exposed  in 
contact,  during  the  exposure  interval,  with  the  image  to  be 
copied.  S})ecitications  for  printing  frames  are  given  in 
.tCrnerican  Standai'd  Specifications  for  Printing  Frames,  ASA 
PlPkl;)-1944.*  Standartl  methods  of  testing  ])rinting  and  projec¬ 
tion  e(iuipnient  are  outlined  in  American  Standard  l\lethods  of 
Testing  Printing  and  Projection  Equipment,  ASA  Z38. 7. 5-1948.* 
When  negatives  are  contact-printed  from  sheet  film  and  the  like, 
such  as  the  microtiche,  separate  masks  are  often  required  to  limit 
the  image;  this  is  shown  in  American  Standard  Specifications  for 
Masks  (Separate)  for  Pse  in  Photogiaiphic  Contact  Printing  of 
Poll  Film  Negatives,  ASA  PII3.9-1953.* 


PROJECTION  PRINTERS  AND  ENLARGERS 

When  an  image  is  to  be  ])rinted  at  a  size  ditferent  from  the 
size  of  the  negative  or  preprint  material  to  be  used,  some  form  of 
j)rojection  o])tical  system  is  re<piired  to  effect  the  size  change. 
A  projection  printer  may  be  designed  to  reduce  the  image  size,  it 
may  copy  with  an  image  of  about  1  :1  in  size  by  projection  printing, 
or  it  may  enlarge  image  size;  it  ca])ability  depends  upon  its  design. 

(»)ui'te  apart  from  the  first  cost  and  the  oiierating  cost  of  a 
jirojection  jirinter,  its  all-important  characteristic  is  how  well  it 
does  its  job.  To  a  consicierable  extent  how  well  the  image  is  trans¬ 
ferred  from  the  preprint  material  to  the  iirint  deiiends  upon  the 
lenses  used,  and  especially  upon  how  well  they  are  made,  and 
upon  the  ability  of  the  machine  to  hold  the  films  in  the  correct 


*  Rei.rodiu'cd  in  Appendi.v  D,  pages  409  to  412. 
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l)laiie  or  planes  during  the  exposure  interval.  Some  theoretical  dis¬ 
cussion  of  the  relationships  among'  the  lenses  required  for  the 
vai'ious  pnr])oses  will  clarify  the  recpiirements  for  differing  quality 
levels. 

It  is  reasonahle  to  believe  that  camera  equipment  should  and 
may  he  (piite  costly  comparc'd  with  a  reader.  The  lens  of  the  reader 
can  not  he  exi)ected  to  give  the  same  high  grade  ])erforniance  as 
the  lens  of  a  camera.  Headers  are  made  in  (piantity  and  at  a  reason¬ 
ahle  price;  cameras  are  made  in  a  small  fraction  of  the  quantity  of 
readers  and  their  [)erf()rniance  must  he  much  better.  If  one  reader 
is  better  than  another  and  detail  that  can  be  seen  with  one  reader 
is  not  seen  with  another,  i)oteidial  buyers  will  purchase  the  good 
reader,  es})ecially  if  it  is  sold  at  the  same  or  a  similar  ])rice. 
Similar-  considerations  govern  the  ])rice  and  performance  of  en¬ 
largers,  ])rinters,  ajid  all  other  ai)i)aratus  for  copying  and  dupli¬ 
cating. 


LENS  PERFORMANCE  IN  ENLARGERS  AND  PRINTERS 

A  summary  of  the  ditferences  in  ])erfornianee  among  the  dif¬ 
ferent  kinds  of  lenses  classified  by  tyi)es  according  to  purpose  has 
been  published  in  “Military  Standard  Photographic  Lenses  ^IIL- 
STD-loO,  23  October  1})5().”=*  This  booklet  is  an  excellent  source  of 
fundamental  definitions  and  of  test  methods  for  photographic 
lenses  of  all  types.  Section  1.2  lists  13  types  of  lenses;  the  di.stinc- 
tions,  while  purely  arbiti-ary,  are  consistent  with  commercial  prac¬ 
tice  and  aid  in  clarifying  thinking  about  the  fundamental  dis¬ 
tinctions.  Types  rv,  VT,  VII,  XIT,  and  XTTT  are  of  especial 
interest  and  are  given  here : 

.MicroplmtoKra„l,if.t,vpe  XTIt  lo.is  si, nil  ho  suitnMc  tor  n.iorofllmipg  .n„.l 
ucrocopy.ng.  It  ,s  corroote.l  pri„.arily  to  provi.le  aoeoptable  photographic 
pcrformaneo  over  a  .icsigiiato.l  s,„all  imago  area.  It  is  goporlllv  uso.l  at 
magmhcatioii  between  0.1  and  0.024.  ^  ^  ^  ^ 

oi)aq!,e”^sli!lT'  film  stri  snital.le  for  use  as  an  objective  lens  in 

paque,  slide,  film  stiip  projectors.  It  is  corrected  oriimrilv  tea  -i 

acceptahic  photographic  proicctioa  portor„.„„cc  „v::'  a'  rig,tto’,i 
- ho  ascd  at  ha.to  .aagaiticatioas  arul  will  have  a  flat  licl.l.  This 

*  Published  by  the  Department  of  Defense  IT  *4  A  t'e  1 1  i 
intendent  of  Documents  of  the  U  S  Pnv  ^  Super- 

25,  D.  C.,  at  25  oentsi.  Go^  eminent  Printing  Office.  Washington 
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type  of  lens  iliflers  from  a  type-Vl  lens  in  that  it  is  faster,  covers  a  smaller 
field  of  view  and  has  less  correction  of  aberrations. 

Enlarger-type  VI  lens  shall  l)e  suitable  for  use  in  photoKraphic  enlargers. 
It  is  corrected  primarily  to  provide  acceptable  photographic  projection  i)er- 
formance  over  a  designated  range  of  image  areas.  It  will  be  used  at  finite 
magnifications,  will  usually  have  low  color  aberrations  and  in  certain  applica¬ 
tions  distortion  characteristics  will  be  designated  and  controlled  to  within 
precise  limits. 

Process-type  IV  lens  shall  be  suitable  for  use  in  photolithography,  ijrocess 
work,  and  precise  reproduction  from  flat  copy.  It  is  corrected  primarily  to 
provide  acceptable  photographic  performance  over  a  designated  image  area. 
It  will  be  used  at  or  near  unity  magnitication.  In  this  type  of  lens  lateral  and 
longitudinal  chromatic  aberration,  secondary  spectrum,  and  distortion  are 
corrected  to  a  high  degree. 

Copying-type  XII  lens  shall  be  suitable  for  use  in  reproduction  from  flat 
copy.  It  is  corrected  primarilj’  to  provide  acceptable  photographic  performance 
over  a  designated  area.  It  will  be  used  at  or  near  unity  magnification.  It 
usually  differs  from  type  IV  lens  in  that  it  has  greater  lens  speed  and  less 
correction  of  alierrations. 


Unfortunately  nianufaetnrer.s’  literature  has  not  always  been 
precise  in  describing  the  performance  of  ecpiipment  offered  for 
sale;  one  important  reason  is  that  explicit  nomenclature,  such  as 
that' just  given  as  descriptions  of  the  performance  characteristic  of 
different  types  of  lenses,  has  not  yet  been  standardized  nationally. 
Despite  this,  however,  standard  methods  have  been  worked  out  to 
test  photographic  enlargers;  the  methods  are  (pnte  explicit,  for 
example,  American  Standard  .Methods  for  Testing  Photographic 
Unlargers,  ASA  Z:US.7.(;-1!)5()."'  As  with  jirocessing  eipiipment,  the 
trends^  in 'the  United  States  and  Unroiie  are  different,  apparatus 
used  in  Europe  recpiiring  considerable  hand  manipulation  and 
American  apparatus  tending  to  be  automatic.  The  SOAP  Micro- 
france  enlarger  is  similar  fiinctionally  to  American  enlargers  sue  i 
as  the  Simmon  Prothers,  the  Eastman  Kodak,  and  the  hedeial 
enlargers.  Figure  3  is  a  iMicrotronics  automatic  enlarger  for  en- 
lar<dn«-  16,  35,  and  TOnmi  microtilm  to  photosensitive  paper;  its 
price  Is  about  $5300.  Some  of  the  simiilest  enlargers,  which  use 
il.e  lens  from  a  camera,  are  little  more  than  a  light  source  and 
,„o,n.ti„g  for  tl.e  film  to  be  eularKe.l ;  these  often  'y* 

Conventional  photographic  enlarger  types  often  y,  ^ 

in  price,  automatic  operation  becoming  common  and  taiili 

*  Reproduced  in  Appendix  1),  pages  413  to  416. 
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Fig.  3. 


16/3o/70m 


in  automatic  enlarger.  (Courtesy  of  Microtr 
Oivision  of  Photostat  Corj).) 
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980  DM  35p  X  10  24  x  36  Zeiss  Tessar  A  Illumination  controlled  by 

//4.5  pedal. 


TABLE  III.  (Continued) 

Film,  size  Degree  of  Maximum 

Type  Price  in  mm  enlargement  size,  mm  Lens  Focusing  Remarks 

France 

Agrandisseur  59,650  fr  35up  X  13  30  x  30  Angenieux  A  Low  voltage  lamp  6  V  10  A. 
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plete  when  the  price  reaches  thousands  of  dollars.  Table  HI  lists  a 
few  commercially  available  enlargers.  Among  the  many  makes  and 
models  sold  to  the  photographic  trade  will  be  found  quite  a  number 
that  are  suitable  for  microfilm  or  microfiche  enlargement  purposes 
if  manual  operation  of  the  enlarging  e(piipnient  is  desired.  As  in 
the  case  of  rack-and-tank  development,  considerable  hand  labor 
and  manual  dexterity  and  exacting  timing  of  operations  are 
required. 

A  consideration  of  the  broad  recpiirements  of  microrecording 
and  the  wide  variety  of  possible  needs  in  end-use  copies  shows  that 
so-called  direct-copying  processes  and  materials  find  a  very  impor¬ 
tant  place  in  the  scheme  of  things  for  providing  end-use  copies 
from  microrecordings  just  as  they  would  in  providing  end-use 
copies  from  original  documents.  For  this  reason  the  latter  ]iart  of 
this  chapter  is  devoted  to  several  processes,  all  unique,  which  bid 
fair  to  improve  the  (pialit}'  of  end-use  copies  in  approximately  1 :1 
size  and  to  reduce  the  costs  of  them.  Such  developments  bring 
home  the  fact  that  one  portion  of  the  microdocunientation  field 
cannot  be  arbitrarily  .separated  from  another,  or  that  one  form 
of  duplication  such  as  stencils,  for  example,  cannot  be  entirely 
ignored  in  the  consideration  of  microrecording  and  niicrodocu- 
mentation. 

An  important  area  yet  to  be  thoroughly  explored  in  the  micro¬ 
documentation  field  is  the  making  of  intermediate  microrecord 
duplicates.  In  general,  the  photographic  characteri.stics  of  this 
portion  of  the  process  are  developing  along  the  lines  previously 
laid  down  in  Jiiotion  picture  and  still  photography  ])ractice. 
Special  materials  and  special  methods  will  be  used  just  as  they 
have  been  in  the  inotioii  picture  and  still  picture  Helds;  no  doubt 
dnplicatiuK  films  (|uite  like  those  for  motion  iiietures  but  designed 
with  better  sharpness  and  resolving  power  are  certain  to  be  "pro- 
duced  as,  the  need  becomes  more  apparent. 


VAPORIZED  INK  ENL.VRGEMENTS 

Certain  types  of  industrial  and  government  operations  gradu- 
a  y  mcrease  their  volume  of  material  in  microrecord  form  to  meet 
e  tablislied  ob,eotives.  Conservation  of  record  space  iiiav  be  one 
jeetive  indicated  by  contractual  completion  or  a  change  in  the 
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product  iiiaimfacturcd,  wlicii  futiire  reference  to  tecliiiical  data 
aiul  voluniinous  blue  prints  may  occur  infi‘C(iuently  or  not  at  all. 
biicli  space  reduction  can  be  achieved  by  microrecording  the  docu¬ 
ments  concerned.  Headers  or  viewers  will  ])rovide  access  to  an}’  por¬ 
tion  of  the  material,  and  eidargemcnts  may  be  iXMjuired  of  one  or 
more  sections  for  reference.  Conventional  enlarging  technicpies 
may  or  may  not  be  adequate.  For  example,  an  automobile  or  aero¬ 
nautical  company  may  have  an  urgent  demand  for  enlargements  of 
all  microfilmed  data  iiertaining  to  a  specific  i)roducf.  The  enlarge¬ 
ments  may  be  refinired  in  large  volume  for  reference  in  readable 
form.  Facsimiles  or  paper  i)rinfs  can  l.e  ])rovided  by  j)resent 
enlarging  processes,  but  new  ways  of  resolving  such  tlemands  are 
being  investigated  with  the  objective  of  producing  copies  in  vol¬ 
ume  more  rajndly  and  more  economically.  The  Standard  Register 
Co.  of  Ohio  is  one  of  the  coni})anies  engaging  in  such  research.* 
One  of  their  prototype  devices,  a.  “smoke  printer”  or  Photronic 
Ive]U’oducer,  is  an  ingenious  means  of  printing  microfilm  enlarge¬ 
ments  utilizing  vai)orized  ink  (see  Figure  4).  It  will  probably  be 
some  time  before  eithei’  the  reproducer  or  their  other  development, 
a  “Vertical  Step  and  Rei^eat  Microfilming  Camera,”  is  commer¬ 
cially  available.  At  present  no  technical  data,  advertising  litera¬ 
ture,  or  prices  are  available  for  either  machine.  The  description 
and  objectives  of  this  research  are  summarized  in  a  communication 
from  iMr.  K.  P.  iMorse,  Executive  Vice-President  and  General  IMan- 
ager  of  Standai-d  Register,  who  states: 

Generally  speaking,  it  lias  been  broufjlit  to  our  attention  tliat  present  day 
inierofilminK  methods  have  two  main  objections  which  have  prevented  more 
expanded  nse  of  microfilming  in  the  field  of  record  keeping.  The  first  of  these 
objections  seems  to  be  that  the  conventional  method  of  microfilming,  that  is, 
to  produce  the  images  on  large  rolls  of  films  which  causes  considerable  difficulty 
and  expense  to  properlv  index  individual  frames  on  the  film  so  that  they  can 
he  found  quickly  and  easily  if  at  any  time  in  the  future  reference  must  be 
made  to  the  individual  frame. 

The  Vertical  Step  and  Repeat  Microfilming  Camera  is  designed  to  elim¬ 
inate  that  objection  as  it  iirodnces  microfilm  images  on  flat  film  and  the 
particular  machine  which  we  have  built,  ami  is  now  in  a  customers  office  for 
field  tests  has  the  ability  to  produce  approximately  sixty  such  images  on  a 
negative  the  size  of  a  3  x  5  card.  Many  presently  known  methods  of  indexing 

*  The  story  of  their  developments  was  told  in  the  February  27,  19o4,  issue 
of  Business  U'eeh  Magazine. 


VII.  COPYING.  PROJECTING.  PROCESSING.  ENLARGING 


207 


i*A$StS 


How  to  Print  with  Smoke 


r»s  ptcrv/te  /MAce 
fs  ppo/ecreo  opto 
MsrAL-BAcrm  aotss 

ttrp/CH  AfAprs  A  PArrfpp 

oP4n.scr)e/c  cpa/kss  ... 


rne  smo/tt  or 

vAPOPtrro  tNP 
PASses 
rtrcrpooe 
'6/iTssTrA  €mpe£  »f* 


r  m  CPA^£S  OP  MCrAl- 
SAtrro  OiASS  ArtPAcr 
rtrcrfftrteo  satoat. 
ft  sernrs  op  mrep 

m  rpc  PArrrpp  or 
ppojrcrro  p/er&pr. 


enxrmie 


Fig.  4.  Pliotronic  roprodiiction.  (Courtesy  of  Business  Jf'eeic  Magazine.) 


and  selection  seem  to  Ite  availahU*  foi  this  type  of  microfilniiiig  which  are  not 
availalde  wlien  the  image  is  on  microfilm  on  a  large  roll.  Also  the  transporta¬ 
tion  and  utilization  of  a  Hat  film  seems  to  have  many  advantages  over  the  roll 
of  film  in  certain  a]>iilications.. 

The  second  main  objection  that  we  have  heard  to  resent  day  microfilm 
('(pnpment  is  that  r(‘i)rodnctions  from  a  microfilm  are  (piile  exiamsive  to  make 
and  there  lias  been  no  (piick  and  economical  methods  yet  offered  commercially 
for  reiiroducing  from  the  microfilm  negatives.  The  Photronie  Rei)ro(lueer  we 
believe  eliminates  this  objection  inasmi.eh  as  it  can  reproduce  from  microfilm 
either  m  rolls  or  in  tlat  negative  form  (piickly  ami  inexpeiisivelv.  The  micro- 
fdni  image  is  projected  on  a  plate  which  has  tin*  abilitv  to  transform  light 
energy  into  electrical  energy  thereby  pro, lacing  electrical  pattern  of  the  image 
on  the  opposite  side  of  the  plate.  Paper  is  introdn,.,-,!  by  the  machine  on  the 
sole  ot  the  plate  on  which  the  electrical  image  has  been  set  np  and  is  also 

enclose, 1  an  atmosphere  of  mist  or  smoke  containing  the  pigment  from  which 
tl.c  .cpn„l, i„„„o  i., 

,n  .ke  „u»t  rtnu.nt,. 

to  be  deimsite.l  on  the  paper  to  e,mf„nn  t,)  the  ele,-trieal  „a1ter„  a  S 

p-au..  e,.. . . .  „„ 

IS  any  snbs,‘,|nent  rej,r,„luetion  of  the  plate  re,,nircd  tto,,,-  i  c •  *  ■ ' 

-n  be  ma,.e  at  the  rate  of  sixty  per  min.Re  1.:.!;: 

an  economical  ami  easv  wiv  noiifwi,,.-  '  piovidmg 

on  a  microfilm.  loniges  previously  jihotograiihed 
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ENLARGING  RY  XEROGRAPHY 


Xeroji'raphy  is  a  dry  electrical  coi)yiiig  process  that  does  not 
re(piire  a  negative.  It  coj)ies  drawings  and  handwritten  or  typed 
material  in  sizes  nj)  to  8*4  by  13  inches  and  produces  a  duplicate 
in  less  than  2  niinntes.  The  original  may  be  duplicated  on  offset 
paper  masters  and  run  off  on  dnplicating  machines,  lly  the  addi¬ 
tion  of  an  ordinary-  photographic  enlarger  it  is  possible  to  i)rodnce 
microfilm  enlargements.  The  Xerography  eqnijmient  includes  three 
l^ieces,  a.  XeroX  fnser,  copier,  and  camera,  which  can  be  bought  out¬ 
right  or  rented.  (See  Figure  5.) 

The  steps  for  making  direct  copies  are : 

1.  Material  to  be  copied  is  ])laced  face  down  on  the  plate  glass 
top  of  the  XeroX  camera. 

2.  A  metal  plate  ke])t  in  a  holder  is  sensitized  with  a  coating 
so  that  it  is  light-sensitive.  This  is  done  by  charging  it  in  the 
copier  unit. 

3.  The  light-sensitive  jilate  is  then  ])laced  in  the  XeroX  cam¬ 
era  where  liglit  is  reflected  from  the  original  copy  onto  the 
sensitized  plate  through  the  camera  lens.  The  image  can 
be  varied  in  size  if  an  enlarging-redncing  camera  is  nsed. 

4.  After  a  few  seconds’  exposure  the  projected  image  is  fixed 
on  the  sensitized  plate;  then  a  negative  charged  powder  is 
si)rinkled  over  the  plate  and  a  black  deposit  is  left  on  places 
on  the  plate  where  light  has  not  been  reflected. 

5.  A  sheet  of  j^ajier,  or  a  paper  master,  is  ]ilaced  over  the  plate. 


().  Hoth  are  i)laced  in  the  XeroX  fnser,  where  the  heat  fuses 
the  black  particles  into  the  ])aper.  (See  Figure  6.)  This 
process  makes  a  permanent  print.  The  resnlt  is  a  single  reproduc¬ 
tion;  if  a  i)a])er  master  is  nsed,  mnltiple  reprodncf ions  can  then 
be  mil  off.  This  is  the  normal  nse  of  Xerography. 

Tt  is  possible  to  enlarge  microfilm  using  Xerography  through 
a  modification  of  the  XeroX  copying  unit  and  the  addition  of  a 
])hotographic  enlarger.  A  light  box  is  built  between  the  lens  and  the 
copy  board  of  the  enlarger  to  permit  daylight  operation.  The 
])rocednre  is  as  follows: 

1.  The  microfilm  is  placed  in  the  enlarger. 

2.  Xerographic  plate  is  charged  in  the  copier. 
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Fig.  5. 


Xerof^rapliy  eciuipment : 
(Courtesy  of  Tlie 


fuser,  copier, 
Huloiil  Co.) 


and  camera. 
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HOW  XEROGRAPHY  WORKS- 


1  SURFACE  OF  SPECIALLY  COATED  PLATE 
IS  BEING  ELECTRICALLY  CHARGED 

AS  IT  PASSES  UNDER  THE  WIRES. 

2  SHOWS  COATING  OF  PLATE  CHARGED 
WITH  POSITIVE  ELECTRICITY. 

3  COPY  E  IS  PROJECTED  THROUGH 
LENS  IN  CAMERA.  PLUS  MARKS  SHOW 
PROJECTED  IMAGE  WITH  POSITIVE 
CHARGES.  POSITIVE  CHARGES  DIS¬ 
APPEAR  IN  AREAS  EXPOSED  TO  LIGHT 
AS  SHOWN  BY  WHITE  SPACE. 

4  A  NEGATIVELY  CHARGED  POWDER 
ADHERES  TO  POSITIVELY  CHARGED 
IMAGE. 

5  AFTER  PDWDER  TREATMENT  FIG.  4 
A  SHEET  OF  PAPER  IS  PLACED  OVER 
PLATES  AND  RECEIVES  POSITIVE 
CHARGE. 

6  POSITIVELY  CHARGED  PAPER  ATTRACTS 
POWDER  FROM  PLATE  FORMING  DIRECT 
POSITIVE  IMAGE. 

7  PRINT  IS  HEATED  FOR  A  FEW  SECONDS  TO 
FUSE  POWDER  AND  FORM  PERMANENT  PRINT. 


Fig.  (3.  How  Xerography  works. 


(Courtesy  of  The  Haloid  Co.) 


3.  The  chai-j^ed  plate  is  jhaeed  in  the  enlarger  and  exposed  to 

niierofilin  for  about  Id  seeonds. 

4.  The  dry  jiowder  is  easeaded  over  the  ])late  to  make  the 

image  visible, 

5.  The  image  is  then  transferred  to  a  single  sheet  of  paper  or 
to  an  offset  jiaper  master. 

C  Tlie  tiiiishe.l  <-op.v  is  jiei-niniiized  by  heafiiig  for  a  few  see- 
'  01, els  ill  the  XeroX  Fuser.  Oirect  positive  coines  can  be 
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made  tliroiigh  Xerography  from  eitlier  positive  or  negative 
microfilm  originals. 

7.  The  rental  cost  of  this  equipment  would  preclude  its  use 
solely  for  microfilm  eidargements  unle.ss  there  was  sufficient 
volume  to  justify  such  an  expenditure.  The  same  is  true 
when  Xerography  is  used  for  other  purposes. 


Continuous  Xerograpiiic  Micro/ilm  Enlarging 


Recently  the  field  of  Xerography  has  been  particularly  fertile. 
A  new  technique  has  been  introduced  whereby  up  to  10  copies  of 
a  document  can  be  made  on  XeroX  equipment  without  exposing 
and  develoi^ing  more  than  once.  Another  involves  the  use  of  a 
refined  system  of  development  which  makes  for  relatively  good 
lithographic  (luality  from  inexpensive  otf.set  paper  mats.  Field  te.sts 
are  being  condueteil  on  a  means  of  making  bectograph  masters  by 
Xerography. 

A  continuous  Xerograj)hic  microfilm  enlarger  was  perfected 
by  The  Haloid  Co.  as  the  solution  of  the  reeords-handling  problem 
bi  ought  to  the  Com])an3^  bj^  the  Nav^'  Department.  A  means  was 
sought  to  get  the  content  of  microtilm  speediH'  l)ack  into  working 
ptqier  form  again  for  the  required  distribution  of  copies  or  abstracts 
of  the  huge  volume  of  correspondence  that  constantly  flows  into 
the  Navy’s  Records  Management  Center.  The  e(iuipment  developed 
has  won  endorsement  by  its  users  on  counts  of  speed,  economy, 
and  other  jxdnts  of  superiority  over  other  microfilm  ])rinf-i)rodu'e.- 
ing  e(inii)menf. 


The  major  features  of  the  Xerographic  enlarger  are: 

1.  Permanent,  accurate,  po.sitive  ])aper  jn-ints  are  produced 

rom  either  lb  or  3;>mm  microfilm  af  fhe  rate  of  20  feet  a 
minute. 


ImiHC'lTi''"  ma.v  lie  used  to  make 

positi\e  black  on  white  copies. 

3.  The  enlarger  will  aecommodate  ordinary,  nnsensitized  roll 
paper  of  standard  weights  in  widths  of  from  5  to  10  inches. 
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4.  The  paper  luagaziiie  handles  stock  ranging  np  to  2000-foot 
rolls  thus  the  content  of  an  entire  roll  of  microtilm  can  be 
printed  without  interruption  for  reloading. 

Finished  jirints  begin  moving  from  the  machine  to  the 


o. 


take-up  roll  within  i3  seconds  after  controls  of  the  apparatus 
are  turned  on. 

6.  Since  the  Xerographic  process  does  not  call  for  the  use  of 
sensitized  paper  or  other  materials  that  would  be  affected 
by  radiation,  it  has  minimum  vulnerability  to  radioactivity . 

7.  It  can  he  operated  in  a  lighted  room  and  functions  on  or¬ 
dinary  110-volt  current  without  special  power  sources  or 
plumbing  connections. 

The  heart  of  the  machine  is  a  cylindrical,  metal  drum  with  u 
photoconductive  coating  on  its  surface  sinular  to  Xerographic  plates 
used  in  the  manually  operated  Xerographic  copying  units.  As  the 
drum  turns  clockwise  in  the  machine,  it  passes  various  .sections  of 
a  housing  wherein  the  steps  in  the  Xerographic  process  occur.  The 
onlv  material  added  to  the  machine  is  the  dry,  resinous  Xerograiffnc 
developer  powder  which  ultimately  prints  the  image  of  the  original 
on  the  copy  paper  and  is  fused  into  it  to  become  as  permanent  as 

the  paper  itself.  ,  ,  i  i  i  o 

JIail  reprocUietioii  with  tlie  iiiaclime  already  has  reached  a 

volume  exceeding  uO.OdO  linear  feet  of  5dnch  pa|ier  monthly.  It 
has  heen  t.sed  to  reprodnee  health  reeords  of  Navy  |.ersonnel  and 
as  a  replacement  for  photocopy  methods  in  supplying  prints  of 
ndcrotilmed  records  of  various  Navy  offices.  Undonhtcdly,  the  En¬ 
larger  will  tind  applications  in  other  Government  agencies  and 
industries  which  have  voinminons  reeords  on  microhlm. 

Xeroradiography 

Kecently  xerography  has  been  developed  to 
radiography*  the  making  of  X-ray  pictures  without  him.  In  this 
::I it  devehMUiient  of  The  Haloid  Co.  and  the 
the  amoiiiit  of  discharge  depends  upon  the  opaciti  of 
that  is  X-rayed.  When  the  charged  plate  is  s|ira>«  1 

tliii'Mv  in  the  highlv  charged  areas  (just  a. 
trathers  more  thickly  m  intr  u  . 

conventional  xerography)  revealing  the  image. 

.  The  New  York  Tivies,  Jan.  29,  1950,  Sec.  IV,  p.  19. 
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ENLARGEMENTS  MADE  WITH  READERS 

The  loss  of  quality  (detail)  in  copying-  may  be  as  much  as 
;10  per  cent  in  a  single  coi)y  step  from  any  record.  Enlargements 
made  from  the  next-generation  microfilm  copy  will  have  still  poorer 
definition  than  an  enlargement  made  from  the  original  record. 
When  i)ossible,  original  records  should  be  retained  unless  readable 
enlargements  made  from  the  microrecord  are  adequate  to  serve  the 
user’s  purpose.  Microfilm  enlargements  made  from  TOinm  will  give 
better  definition  than  tho.se  made  from  35mm  film.  When  frec^uent 
enlargement  of  the  microtilm  record  is  necessary,  it  may  be  prefer¬ 
able  to  photograph  the  originals  in  the  35nim  instead  of  the  16mm 
size,  7()mm  instead  of  35mm  size. 

A  user  with  an  inquiring  mind  may  ask :  “Why  can’t  1  put  my 
microtilm  negative  in  my  microfilm  reader,  and,  when  I  have  just 
the  image  I  want,  turn  off  all  the  lights — those  of  the  reader  and 
those  ill  the  room — place  photosensitive  paper  on  top  of  the 
reflective  screen  of  my  reader,  turn  on  the  reader  lamp  for  an 
aiiproju-iate  length  of  time,  and,  after  shutting  off'  the  lamp,  develop 
the  photo.sensitive  paper.  Won’t  that  give  me  the  enlargement 
1  want  without  buying  aii  expensive  enlarger?”  If  the  microtilm 
reader  provides  a  sharp  image,  the  answer  is  “Yes.”  Ordinarily 
enlargers  provide  brighter  and  sharjier  images  than  readers  because 
their  lenses  are  usually  better.  However,  some  of  the  newest 
readers,  which  have  excellent  lens  systems,  can  be  used  as  siio-. 
ge.sted  here  to  produce  copies  as  satisfactory  for  ordinarv  purposes 
as  enlargers.  Such  readers  show  little,  if  any,  trace  of  fuzziness  of 
linage  anywhere  within  the  projected  held,  even  if  the  microfilm 

remains  stationary  for  many  minutes.  The  way  to  find  out  whether 
this  will  work  is  to  trv  it 


■ecord  can  always  be  made  with 


IS  to  try  it. 

Enlargements  of  the  micron 

photographic  enlargers.  Some  mierorecord  readers  come  etinipned 
make  enlarge, nents  l,y  exposing  sensitized  paper  in  tl  e  rere 
on<l  process, ng  ,t  ,„  the  conventional  ,„a„„er  Sncl, 

IS  time-con.suming  compared  to  relativelv 


developments. 


11  processing 
new  direct  copying 


Yithin  the  past  few  years  several  tvpes  of  dirpm 
eq,„p,„e„t  have  appeared  on  the  ,„„rket  hM  ,  ,,  the  h  • 


excellent  readable  copies  made  fr 


0111  originals  itt  less  than  a 
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This  equipment  is  not  designed  for  large-size  copy  duplication.  It 
will  produce  copies  of  originals  uj)  to  a  maximum  of  about  18  by 
24  inches.  iMost  of  these  units  are  combinations  which  contain 
developing  and  printing  equipment  or,  if  preferred,  separate 
developing  and  printing  units  (see  Figure  7).  It  is  feasible  to 


Fig.  7.  Remington  Rand  Portagrapli  and  single  unit  Transcopy. 
(Courtesy  of  Remington  Rand,  Inc.) 


make  readable  enlargements  of  microrecords  using  the  individual 
units  of  this  equipment.  The  i)urpose  in  using  such  equipment  for 
making  mierorecord  enlargements  is  to  produce  a  readable  copy 
in  a  very  short  time  for  reference  purposes.  This  readable  copy  is 
adequate  for  most  industrial  or  lilirary  uses.  AMien  it  is  not  ade- 
(luate,  photographic  means  will  produce  copies  with  better  defini- 

^'"'"''The  basic  advantage  of  such  equipment,  whether  for  making 
direct  or  microrecord  copies,  is  the  enormous  saving  in  tune,  and 
elimination  of  installation  cost,  operation  labor,  and  fuss  required 
with  conventional  processing.  No  special  plumbing  or  wiring  is 
needed.  The  units  are  compact  and  fit  anywhere  in  othce  or  ibrar^ 
\s  they  can  he  operated  in  subdued  light,  and  some  in  full  ligit, 
no  dark  room  is  necessary.  The  copies  produced  are  sharp  black 
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oil  a  clear  white  background.  If  desired,  double-sided  cojiies  can 
be  made,  or  trans})arencies  for  bine  prints  and  diazo  prints.  If 
sejiarate  jirinting  and  developing  units  are  used,  copies  may  be 
made  directly  from  books  and  ledgers.  Corniac  Industries  Inc.,  for 
instance,  lias  developed  a  iirinter  specifically  for  books  that  will  not 
damage  the  binding.  The  single  combined  units  will  not  aeconimo- 
date  originals  of  sncb  thickness  unless  the  page  is  removed  from 
the  book  or  ledger.  The  printers  vary  in  construction,  and  several 
are  so  devised  that  it  is  iiossible  to  copy  pages  of  thick  books  without 
loss  of  margin.  In  order  to  utilize  some  jirinters  it  is  necessary  to 
jiress  the  ledger  or  book  firmly  against  the  glass  in  the  printer  in 
order  to  prevent  loss  of  margin  particularly  if  the  spine  of  the 
book  IS  not  flexible.  Coiiies  may  be  reproduced  from  an  original 
fhat  is  on  lightweight,  heavyweight,  air  mail  or  transparent  paper. 
Ihe  finished  copy  lasts  indefinitely.  The  print  emerges  from  the 
piocessing  unit  almost  dry.  It  is  a  clean  operation  eliminating  the 
need  for  the  usual  numerous  large  chemical  trays.  The  principal 
American  manufacturers  or  distributors,  equipment  and  costs  are 
given  in  Table  IV.  European  and  American  contact  eopving  equip¬ 
ment  IS  also  listed  and  described  in  the  “.Manual  on‘  Document 
Keproduetion  and  Selection.”* 

as  Jui'lieating  equipment  is 

paper  ia  ex,)ose(l  to  tlie  original 
J.  1  the  pniiter  in  tlie  comimieil  or  separate  unit  (Uniform 

contact  is  necessary  during  exposure.) 

agai,ttihr::::!jr:L:f:;‘'™„>"':'^'->  -  face  to  face 

through  tlie  develoiiiiio-  ,mit  The'^devel 
ishiiig  solution  wiiiiii,;;;;;  aeveioi 

transferring  the  image  from  tlie  nei-ative  ^the  ‘'"-r"'' 

Hoth  sheets  are  separated  by  feeds  or  o  •  i  ^  PO-'^^^ive  paper. 

through  tlie  developing  solution  and  proeriTlirmndr  ll''" 
press  the  two  papers  firmlv  together  an  I  ■  " 

3.  The  papers  are  reiiK'ived "from  the  L 

!i:~tely  15  seeoiids.  and  the  negati:  „e  “t  ifir*"' 

^  tlirown  away 

Hague,  Xetl,erlai,dr*7‘.50,  plrtTraTd'ir'^"”'’''"  ’^“'“""atation,  Tlie 
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TABLE  IV.  Equii)meut  and  Material 
(Courtesy  Library  Journa’,  June 


Corniac 

Industries,  Inc." 
“Cormac” 

Duplomat  Co. 
of  America  ** 
“Duplomat” 

Copease  Co.®  ' 

“Copease” 

Copycraft,  Inc.** 

“Photo¬ 
rapid”  *=■"* 

F.  G.  Ludwig, 
Inc.® 

“Contoura,” 

“Constat” 

Simplex  Units — Exposing  Devices  ( 

with  Automatic 

Maximum  size 

X  14 

of  copy,  in. 

8  X  1 4 

8V2  X  14 

8y2  X  14 

8  X  10 

Price 

$143 

$59-67 

$119.50 

$150 

$39 

Maximum  size 
14x  17 

of  copy,  in. 

18  x24 

14x  17 

13  X  17 

8V2  xl4  * 

Price 

$172 

$107-115 

$199.50 

$175 

$59 

Simplex  Units— Processing 

Construction 
Plexiglas 
and  nylon; 
rubber 
rollers 

Plastic; 

rubber 

rollers 

Plastic  and 
nylon  ; 
rubber 
rollers 

Plastic ; 
rubber 

rollers 

Stainless 
steel, 
plastic ; 
rubber 

rollers 

Maximum  width  of  copy,  in. 

9  ^ 

8  Vi 

8  Vi 

9 

Price 

Elec"  :  $196 

Hand:  $80 
Elec:  $1-15 

Hand :  $96.50 

Elec:  $212.50 

Elec:  $205 

Hand:  $55 

Maximum  width  of  copy,  in. 

14  12 

14 

13 

— 

Price 

Elec:  $227 

Hand:  $105 
Elec:  $170 

Hand:  $119.50 
Elec :  $249.50 

Elec:  $230 

Maximum  width  of  copy,  in. 

—  17 

— 

— 

— 

Price 


Hand:  $185 
Elec:  $250 
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for  the  Diffusion  Transfer  Process 
15,  1954,  and  William  R.  Ilawken) 


General  Photo 
Products,  IncJ 
"Exact-Phote 
Coi)y”  *= 

Exposure  Timer 

Remington-  Hunter  Photo- 

Rand,  Inc.<'  Copyist,  Inc.'* 

“Transcopy”  '*’"*  “Heccokwik”  '*■* 

unless  Indicated  by  *) 

Peerless  Photo 
Products,  Inc.  * 
Dri-Stat” 

Amer.  Photocopy 
Equipment  Co.I 
“Autostat” 

8y2  X  14  ' 

91/2  X  15 

14  X  19 

81/2  X  14 

11  X  17 

$67 

$171.50 

$105 

$149 

$88.95 

18  X  24  ' 

20  X  24 

16  X  20 

— 

— 

$115 

$245.25 

$170 

— 

— 

1 )evices 

Stainless 
steel ; 
lultlter 

rollers 

Stainless 
steel, 
plastic ; 
rubber 

rollers 

Stainless 
steel ; 
rubber 

rollers 

Stainless 
steel ; 
rubber 

rollers 

Stainless 
steel,  nylon ; 
neoprene 

rollers 

12  ' 

9 

— 

12 

11 

IlaJid:  $105 
Elec:  $175 

Elec:  $185 

— 

Elec : 
$175-185 

Elec:  $189.50 

14 

14 

14 

— 

— 

Hand:  $125 
Elec:  $235 

Elec :  $245 

Elec:  $185 

— 

— 

00 

— 

— 

18 

- _ 

Hand:  $185 
Elec:  $255 

— 

— 

$255 
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Cormac 

Industries,  Inc.® 
“Cormac"  *'•  * 

Duplomat  Co. 
of  America 
"Duplomat” 

Copease  Co.®  Copycraft,  Inc.** 

“Copease”  “Photo¬ 

rapid” 

F.  G.  Ludwig, 
Inc.® 

“Contoura,” 
“Constat”  ' 

Duplex  Units  " 

Maximum  width 

9 

of  copy,  in. 

9 

Price 

$359 

$265 

— 

— 

— 

Maximum  width 

of  copy,  in. 

— 

14 

14 

— 

— 

Price 

— 

$350 

$434 

— 

— 

Positive  Paper  Stocks 

r.s 

Cut  sizes  available,  in. 

8  V2  X  1 1  to  0  X  8  to 

14x17'"  161/0x231/2’" 

81/2X11  to 

14  X  17 

8I/2  X  11  to 

13  X  17"' 

8  X  10  to 
81/2  X  14 

Regular  wt. 
$8.00 

$8.00 

$8.25 

$8.00 

$8.00 

Duplex 

$14.75 

$15.00 

$15.25 

$16.00 

— 

Card  stock 
$12.95 

— 

$12.55 

$13.00 

— 

Transparent 

$13.10 

$14.45 

$12.70 

$14.00 

$14.35 

Tissue 

$12.00 

$11.75 

$11.65 

$12.00 

— 

“  80  Fifth  Avc.,  New  York  11,  N.  Y, 

*’  2  Stone  St.,  New  York  4,  N.  ^  . 

'  270  Park  Avc.,  New  York  17,  N.  Y. 
'*105  Chambers  St.,  New  Y’^ork  i,  N.  Y. 
'  Box  1091,  Deep  River,  Conn. 

'General  Photo  Bldg.,  Chatham,  N.  J. 
"SIS  Fourth  Ave.,  New  York  10,  N.  Y. 
'*  Syracuse  4,  N.  Y". 

*  Shoreham,  Long  Island,  N.  Y. 

^  2849  No.  Clark  St.,  Chicago  14,  Ill. 

"  Trade  name. 

*  Domestic. 
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(Continued) 


General  Photo 
Products.  Inc.^ 
“Exact-Phote 
Copy” 

Remington- 
Rand,  Inc.ff 
‘ ‘Transcopy” 

Hunter  Photo- 
Copyist,  Inc.* 
“Heccokwik” 

Peerless  Photo 
Products,  Inc.  ‘ 
Dri-Stat” 

Amer.  Photocopy 
Equipment  Co.l 
“Autostat” 

Duplex  Units 

12  ‘ 

9 

— 

12 

11 

.fSTo 

$410 

— 

$395 

$370 

14  ”• 

141/2 

14 

— 

— 

$450 

$575 

$395 

— 

— 

Positive  Paper  Stocks 

r.  s 

1 

X  11  to 

8/2X11  to 

6x9  to 

1 

5V2  X  8  Vo  to 

18  X  24  *’"* 

14  X  17 

12  X  18  ' 

11  X  17  ' 

$8.00 

$8.50 

$8.40 

$7.98 

$8.50 

$16.00 

$16.59 

$16.80 

« 

$16.02 

$12.00 

$11.52 

— 

— 

— • 

$15.00 

$12.59 

$14.00“ 

— 

$13.10 

— 

_ 

t 

Imported. 

"  Most  prices  shown  are  f.o.b.  eastern  distribution  points. 
“All  electrically  operated  powered  units  operate  on  110 
volt  60  cycle  alternating  current. 

"  Construction  of  Duplex  same  as  shown  for  Simplex  proc¬ 
essing  units.  ^ 

’  All  Duplex  units  have  electric  motor  drive. 

'  Available  paper  stocks  are  those  regularly  listed 
Prices  shown  are  for  100  sets,  negative  and  positive 
Duplex  sets  include  2  negative  sheets.  ^ 

‘  Price  quotation  not  received  at  time  of  publication. 

I  ranslucent. 
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leaving  the  permanent  positive  copy.  The  positive  copy  is  slightly 
damp  from  chemical  contact,  and  it  is  laid  on  a  flat  surface  for  a 
few  minutes  before  use.  This  helps  retard  curling  and  permits 
the  finished  positive  to  dry.  The  drying  can  he  accelerated  by  tlie 
use  of  a  small  hand  dryer  or  a  small  rotary-type  dryer.  Normally 
a  dryer  is  not  necessary  but  may  be  useful  when  a  large  (Quantity  of 
material  is  copied. 

The  complete  printing  process  can  be  accomplished  in  less 
than  1  minute.  Learning  to  operate  this  equipment  is  a  matter  of 
a  few  minutes’  instruction.  Operational  skill  is  developed  through 
constant  use.  Copies  that  are  overexposed  have  a  tendency  to  be 
light,  and  copies  underexposed  tend  to  be  grayish  or  dark.  Conse¬ 
quently  an  adjustment  in  the  amount  of  exposure  or  exposure  time 
or  perhaps  a  fresh  processing  solution  is  required. 

The  solutions  are  prepared  from  a  li(iuid  or  powder  concen¬ 
trate  and  require  only  the  addition  of  water  in  correct  proportions. 
Dye  can  be  added  to  the  processing  solution  so  that  the  finished 
positive  is  colored.  By  using  a  series  of  dyes  in  different  developing 
units  it  is  possible  to  “color-code”  copies  for  file  purjioses  or  to 
meet  other  individual  needs.  If  the  original  concentrate  is  in  the 
form  of  a  solution,  it  should  he  thoroughly  shaken  before  the 
addition  of  water.  After  water  is  added  to  the  solution,  it  should 
be  thoroughly  shaken  again  in  order  to  combine  the  mixture  thor¬ 
oughly,  but,  once  the  solution  is  combined  with  water,  mixed,  and 
placed 'in  the  developing  unit,  it  should  never  be  deliberately  shaken 
if  stored  for  future  use.  The  use  of  a  siphon  in  storing  the  solu¬ 
tion  will  reduce  agitation.  After  numerous  copies  have  heen  devel¬ 
oped  and  fixed  in  a  solution,  an  additional  adjustment  of  the 
exposure  time  may  he  required  to  compensate  for  an  older  or  used 
solution.  Solutions  have  a  tendency  to  oxidize  if  exposed  to  air 

for  prolonged  periods.  •  •  i 

If  the  equipment  contains  metal  feeds  or  guides,  it  is  best 

to  remove  the  solution  from  the  tray  at  the  end  of  each  day,  with¬ 
out  undue  shaking,  and  place  it  in  a  tightly  capped  hottle  The 
rollers,  feeds,  and  tray  that  come  in  contact  with  the  solution 
should  be  thoroughly  washed  with  water  daily.  After  washing, 
the  rollers  and  feeds  can  be  reinserted  in  the  tray  and  the  tray 
filled  with  water  and  left  standing  until  the  eiiuipment  is  reused. 
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Even  plastic  feeds  and  rollers  should  be  thoroughly  washed  with 

water  occasionally  for  elficient  operation. 

The  inannfacturer  of  the  Photorapid  equipment  claims  that 
the  solution  can  be  kept  in  his  developing  box  or  proce.ssor  until 
it  is  too  weak  for  further  use  because  it  is  equipped  with  a  cover 
that  retards  oxidation  of  the  solution  and  is  manufactured  with 
jilastic  feeds  or  guides.  The  solution  for  all  types  of  equipment 
can  be  used  until  it  becomes  too  weak  to  produce  copies  rapidly  or 
legibly. 

The  waste  of  full-sized  sheets  of  positive  and  negative  paper 
which  may  result  from  use  of  old  solutions  or  improper  exposure 
adjustments  can  be  eliminated  by  cutting  small  test  strips  of  both 
positive  and  negative  paper.  These  test  strips  can  be  processed 
initially  and  adjustments  made  when  necessary  in  exposure  or 
solution  before  employing  full-sized  sheets. 

Basically,  this  equipment  Avas  designed  for  direct  copying, 
but  it  can  be  utilized  to  make  readable  enlargements  from  some 
microrecord  projectors.  The  proce.ss  is  much  the  same  except  for 
the  time  and  method  of  exposure,  which  depend  upon  the  type  of 
microrecord  reader  utilized  for  making  the  enlargements.  Enlarge¬ 
ments  made  by  utilizing  an  inexpensive  photographic  enlarger 
will  give  results  superior  to  those  made  by  using  microrecord  pro¬ 
jectors. 


IMicrorecord  readers  have  two  types  of  projection : 

(1)  direct  jn’ojection,  Avhcre  the  image  is  projected  directlv 
onto  an  opaque  surface ; 

(2)  indirect  i)rojection,  where  the  image  is  projected  onto 
a  mirror  and  reflected  through  translucent  glass  or  onto 
an  opaque  surface. 

Normally  microrecords  are  made  in  positive  form.  Enlarf;enieiits 
made  from  positive  microfilm  rerpiire  the  following  procedure  ■ 

1.  The  desired  imap  is  located  on  the  microfilm  reader. 

2.  The  film  containing:  the  imaRe  is  reversed  in  the  microfilm 
reader.  This  is  accomplished  liy  rcmoviiiR  a  short  section  of  the 

I"'*'"'*'"’®  and  insertiiiR  it  hack  in  the 

leader  thus  pro,,ectinR  the  desired  image  in  reverse.  This  revers 
ms  of  tlie  image  is  le.ss  awkward  with  .sheet  film  than  with  long 
IS  of  film  on  rolls.  ISefore  exposure  the  reader  focus  control 
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sliould  be  cliecked  to  aseertai^i  .that  all  parts  of  the  projection  are 
legible  and  not  fuzzy. 

3.  In  snbdnetl  light  the  negative  juiper  is  placed  (under  glass'^ 
to  hold  it  Hat)  in  such  a  position  that  the  desired  image  is  pro¬ 
jected  to  the  coated  or  glossy  side  of  the  paper.  Any  movement  of 
the  paper,  projection,  or  reader  during  exposure  will  result  in  a 
fuzzy  copy.  It  is  processed  in  the  same  manner  as  direct  copies. 

Aside  from  the  type  of  paper  used,  the  exposure  time  varies 
according  to  the  type  of  reader  projection.  Plxposure  time  is 
usually  less  in  readers  using  direct  projection.  The  exposure  time 
in  a  Recordak  MPP]  or  American  Optical  Company  reader  is 
approximately  15  seconds.  (See  Figure  8;  and  also  Figure  3  of 
Chapter  IV  ou  page  72.)  lu  some  other  readers  exposure  time 
has  taken  90  seconds  or  longer.  This  time  also  varies  according  to 
the  size  of  the  screen  area  and  the  distril)ution  of  illumination  on 
the  screen.  The  “hot  spot”  or  area  of  greater  brilliance  in  the 
center  of  the  reader  screen  may  be  more  noticeable  on  some  readers 
than  on  others.  This  contrasting  brilliance  can  be  reduced  in  the 
finished  enlargement  by  using  a  translucent  masking  in  the  area 
on  the  glass  that  is  used  to  hold  the  negative  paper  flat  or  by  wav¬ 
ing  an  opaque  sheet  of  paper  back  and  forth  in  this  area  during 
exposure.  Some  experimenting  is  necessary  to  find  the  correct 
exposure  for  the  particular  ty])e  of  reader  and  paper  used.  A 
readable  copy  can  be  made  from  a  projected  microfilm  image,  on 

the  average,  in  about  2  minutes. 

Tt  is  also  possible  to  make  a  duplicate  from  a  microfilm  pro¬ 
jection  by  the  following  procedure  : 

1.  The  desired  image  is  located  ou  the  reader  (if  possible, 
away  from  the  “hot  spot”). 

2.  The  negative  paper  is  laid  so  that  the  uucoated  side  is 
exposed  to  the  image  and  the  image  is  “burned”  through  or  pro¬ 
jected  through  the  paper.  This  re<pdres  a  longer  exposure  time, 
and  the  enlargement  is  not  apt  to  be  as  well  defined. 

The  procedure  for  making  duplicates  from  the  projected 
image  of  miero-opaipies  is  the  same  as  that  outlined  for  mieiofilm. 
Ilow^ever,  results  vary  with  the  model  and  tyiie  of  reader  used. 
If  the  reader  has  very  uneven  or  poor  illumination,  this  method 

*  Any  sheet  of  clear  flat  glass  of  adequate  size  to  cover  the  negative  paper. 
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Nixon,  Though  a  Quaker,  "Swears* 
T o  Do  His  Duty  as  Vice  President 


By  CLATfON  KNOWXES 

IfMCMJ  to  fm  arm  Tou  Tcmi*. 


WASHINGTON.  Jan.  20— Rich¬ 
ard  Mllhou*  Nixon  took  a  blg^  for¬ 
ward  atritte  In  a  metooric  political 
carear  today  aa  he,  took  the  oath 
of  office  aa  the  thirty-sixth  Vice 
Praaldent  ot  the  UnitM  States. 

Just  40  j’ears  old,  klr.  Nixon, 

•scond  youngest  Vice  President  in 
hlatmy.  has  been  in  politics  just 
ilx  years.  Elected  to  the  House 
'ot  Representattves  In  1046  in  his 
ftrst  political  venture,  he  served 
there  four  years  before  moving,  dp 
to  the  Senate. 

A  native  of  Odifomia,  he  (s  <t^j 

flrat  American  from  the  West|?<»«ntry  and  lU  InsUtuttena.  He 
to  assume  the  Vice  Presidency.  No:<^W  «ot  kiss  the  Bildes  as  Herbert. 
(»e  west  of  Texas  had  h^d  the  of- 1  Hoover,  ariother  Quhtcer,  did  on 
flee.  jassuminj:  Uid^Prealdawy  twenty- 

Mr.  Nixon  took  the  oath  of  of-  a*®  or  aa  Alben  W. 


ing  on  two  old  family  Bibles, 
slowly  and  firmly  repeated  after 
Mr.  Knowland  the  tra^tiooai  oath 
of  office.  j 

This  oath,  which  is  twice  as  tone 
as  that  which  was  ad^nlnist^pd  to 
President  Eisenhower,  begin:  '*T 
{Richard  M.  Nixon]  do  solemnly 
swear  that  I  uill  sufiport  and  de¬ 
fend  the  Constitution  *  •  •.*’ 

It  was  noted  that  Mr.  Nixon, 
thoufh  a  Quaker,  sarore.  rather 
than  affirmed,  as  is' Quaker  cus¬ 
tom,  that  he  would  faithfully  per' 
form  his  duties  and  defend  the 


fice  at  12;23  P.  M.  It  was  admin¬ 
istered  by  Senator  Willism  F. 
Knowlsnd  of  California,  with  whom 
he  had  served  as  a  member  of 
Congress.  Mr.  Nixon,  his  right 
hand  faised  snd  bis  left  hand  reel- 


Barkley  did  in  taking  the  <nMh  of 
office  as  Vice  President  In 
^Pbe  Nixon  Blblef  webs  open 
'during  the  ceremtmy  to  thai  pas¬ 
sage  from  the  Sermon  on  the 

Costinued  MPagezi,  Cohuns  4 


I  Hi.  8.  Copy  of  enlarffcnuoit  of  Sonini  iniorofihn  projected  in 
MPE  Recordak  reader.  (Courtesy  of  New  Y'ork  Times.) 


of  copying  should  not  lie  attempted.  The  objective  in  using 
any  of  these  copying  methods  in  conjunction  with  microrecord 
readers  is  the  rapidity,  as  compared  with  conventional  methods 
with  which  enlargements  can  be  made  for  reference  purposes. 

Recordak  Co.  has  recenly  introduced  a  “Rapid  Facsimile 

Kit”  wliieli  utilizes  a  contact  iiapei-  amt  squeegee  method 

tor  making  readable  eopies  ilirectly  from  the  projected  ima-e  in 
microrecord  readers.  “ 

The  iie.xt  several  years  may  produce  several  inexpensive  rapid 
copying  tecliiiiqiies  specifically  de.sigiied  for  making  enlargements 
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from  microfilm  projections.  These  enlargements  may  have  better 
than  readable  cpiality  produced  at  the  same  low  cost.  This  will  he 
due  to  the  increased  use  of  microrecordings  and  the  competition 
(that  has  been  created  already)  among  the  manufacturers  of  micro¬ 
film  and  copying  equipment.  It  will  he  the  result  of  an  increasing 
users’  demand  and  the  manufacturers’  desire  to  create  quality 
l)roducts  with  greater  versatility  at  a  lower  ]n-ice  for  the  pur])ose 
of  gaining  wider  markets. 


SOME  OTHER  C01MMERCE4L  PROCESSES 
Electrofax  (RCA) 


On  February  14,  1956,  1\CA  released  data  on  Electrofax,  a 
high-speed  enlarger-printer  of  the  dry-process  type  reported  to  be 
capable  of  reproducing  fifteen  engineering  drawings  (17  by  22 
inches)  per  minute  from  35mm  microfilm  positive.  Tlie  price  is 
$85,000. 

The  Electrofax  enlarger-printer  will  be  combined  with  Film- 
sort  equipment  (Dexter  Folder  Co.)  and  other  processing  e(pii])- 
ment  by  the  Bureau  of  Aeronautics  at  the  Naval  Air  Station  at 
Alameda,  California,  to  provide  an  “integrated  system  for  low-cost 
storage  and  high-speed  processing  of  engineering  drawings  essential 
for  the  maintenance  and  modification  of  naval  aircraft. 

“The  system  will  introduce  at  the  Alameda  repair  center 
important  savings  in  the  cost  of  handling  and  reproducing  engi¬ 
neering  drawings,  and  in  the  space  required  for  their  stoiage.  4 he 
liigh-speed  selection  and  reproduction  system  will  make  possible 
rapid,  i)ush  button  availability  of  filed  drawings.”  The  estimates 
of  direct  savings  to  Naval  aviation  exceed  one  million  dollars  an¬ 


nually  in  procurement,  reproduction,  and  storage  costs. 

The  machine  can  be  loaded  with  up  to  500  Film.'-oit  caids  oi 
with  a  100-foot  reel  of  35mm  microfilm  ])ositive.  It  uses  an 
electrically  sensitive  printing  paper  and  a  “hrush.”  The  paper, 
which  is  claimed  to  be  several  thousand  times  faster  than  blue 
print  i)aper,  runs  at  a  linear  speed  of  23  feet  per  minute.  A\  hen 
the  charged  pai)er  is  exposed  to  light,  the  areas  affected  by  the 
light  are  discharged,  leaving  a  latent  image  in  the  unexi)osed  or 
lightly  exposed  areas.  “Brushing”  with  a  resin  powder  causes 
the  positively  charged  ])articles  of  the  powder  to  adhere  to  the 
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negatively  cliarged  areas  of  tlie  j)aper.  Subsequent  beating  causes 
the  pignientecl  resin  powder  to  set  in  the  papei ,  piodncing  a 
j)ernianent  image. 

Kalfax 

Another  process  for  providing  dry  prints  is  being  marketed 
by  Kalfax,  Inc.,  714  Gerard  Street,  New  Orleans,  Louisiana.  Here 
again  the  paper  used  employs  the  principle  of  physical  fusion  of 
the  image-i)roducing  material  by  heat.  In  this  process  there  are 
two  steps: 

(1)  Impregnated  paper  is  placed  in  contact  with  a  photo¬ 
graphic  negative  and  exposed  to  light  (3  to  5  seconds 
exposure). 

(2)  The  paper  is  put  through  a  heat  roller  (160  to  250°  F.), 
which  simultaneosuly  removes  the  unexposed  substance. 

An  enlargement  of  14  to  20  times  can  be  made  in  about  30  seconds 
directly  on  a  single  sheet  of  Kalfax  paper  from  a  microhlm.  A 
eoutact  ])rinter  is  sold  for  $425.  The  enlargement  printer  for 
microhlm  costs  $2800.  The  cost  of  Kalplastic  paper  is  7  cents 
per  square  foot;  100  sheets  of  8i/5  by  11  inch  i)aper  cost  $7. 

As  for  other  processes,  it  is  difficult  to  judge  the  quality  attain¬ 
able  in  copies  without  suitable  tests.  Possible  difficulties  with 
Kalfax  copies  are  low  contrast,  and  fog  in  image  areas  that  are 
sui)posed  to  be  white.  Because  the  process  is  a  diffusion  process 
rather  than  an  absorption  one,  a  direct  positive  is  produced  when 
\ie\\ed  by  reflected  light,  but  it  ai)pears  as  a  negative  when  viewed 
by  transmitted  light.  Photograi)hic  speed  is  comparable  with  usual 
blue  print  papers. 

The  contact  printer  will  handle  up  to  11  by  17  inches.  The 
enlaigei  ^^ill  handle  up  to  8^^  bv  14  inches 

An  iinexposed  sheet  is  dark— black  or  dark  colored.  The  ex¬ 
posed  areas  appear  white  because  tbe  light  is  diffused.  Full  data 

will  beccime  available  when  tbe  patents  eoveriiiK  the  process  have 
been  issued. 


LAWS  GOVERNING  COPYING 

Rapiil  copying  e,p,i,nnent  is  low  cost,  simple  to  use  iinl 
ffee  ive  n,  making  reproiluctions.  Anything  thit  is  wriMen  or 
1  nted  can  be  reproduced  by  utilizing  one  o£  these  techniques.  Jlore 
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attention  is  being’  given  to  means  of  rei)ro(lueing  original-size  ])hoto- 
eo})ies  from  mieroreeords  and  tlie  projected  images  of  microreeords 
in  tlie  retinement  of  copying  eqnipment.  iBooks  and  periodicals 
can  be  easih'  copietl  in  part,  or  in  loto,  to  meet  various  needs. 
Such  material  is  protected  by  copyright  law,  and  unpublished 
material  by  common  law.  Other  laws  prohibit  photographing, 
|)hotocopying,  or  making  enlargements  of  certain  types  of  docu¬ 
ments,  certificates,  stamps,  licenses,  and  currency.  These  are  listed 
in  Appendix  A,  pages  352  to  354. 

Exceptions  to  these  laws  may  be  made  from  time  to  time 
under  very  specific  conditions  by  authors,  publishers,  or  the  au¬ 
thorities  concerned.  For  example,  “hot”  or  filmed  money  that  is 
unmarked  is  proving  an  effective  deterrent  in  bank  robberies  and 
in  running  down  baidv  robbers  and  establishing  their  guilt.  Part 
4U4,  Chapter  IV,  Title  31,  of  the  Code  of  Federal  Kegulations  dated 
Februai’}'  11,  PJKi,  amended  •January  11)51,  sets  forth  this  authority 
and  the  limitations  under  which  it  may  be  undertaken.  Such  film 
records  are  maintained  as  conffdential,  and  no  prints,  enlargements, 
or  other  reproductions  of  the  film  records  may  be  made  excepf  with 
the  permission  of  the  proper  authorities. 

The  avoidance  of  infringement  and  the  protection  of  the 
author  become  a  broader  problem  and  a  graver  resi)onsibility  for 
more  people  because  (ff*  the  rapid  market  expansion  of  copying 
equipment.  Large  libraries  and  corporations,  probabl}',  are  more 
cognizant  of  these  j)roblems  than  the  new  owner  of  such  devices, 
who  may  not  be  aware  of  all  laws  governing  copying,  or  who  in- 
correctlv  interpret.s  such  laws  without  legal  counsel.  Copj light 
law  is  involved  and  subject  to  various  interpretations  l)y  both 
lawyers  and  the  courts. 

The  basic  approach  is  to  list  every  known  need  in  each  indi¬ 
vidual  operation  for  making  copies,  and  jiresent  it  to  a  lawyer  for 
his  advice.  He  should  be  apprised  of  each  departure  from  this 
basic  list  or  of  new  needs  as  they  ari.se.  Changes  in  the  law  or  its 

interpretation  necessitate  periodic  reviews. 

In  some  resjiects  common  law  jirotects  the  authoi  to  a  gieatei 
degree  than  the  statutory  rights.  Generally,  common  law  rights 
endure  as  long  as  the  work  remains  unpublished.  Also  there  is  the 
doctrine  of  “Fair  F.se”  that  generally,  in  the  United  States,  applies 
only  to  published  literary  works.  In  addition,  a  so-called  “Gentle- 
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man’s  Aj^roeineiit  '  was  arrived  at  anioii'^  certain,  but  not  all, 
I)ul)lishers,  that  i)erniits  copying  of  single  copies  of  j)ortions  of  a 
book  or  magazine  under  certain  conditions.  The  full  text  of  tliis 
agreement  was  i)nblislied  in  tlie  Journal  oj  Docunientarif  Reproduc¬ 
tion,  ]\larch  198i). 

An  excellent  analysis  of  the  ninltiple  })roblenis  involved,  and 
the  needs  for  making  photocopies,  was  written  in  two  jiarts  by 
Louis  Charles  Smith,  Senior  Attorney  of  the  Copyright  Offices, 
Library  of  Congress,  for  the  Angn.st  1!)58,  and  August  1954,  Law 
Library  Journal,  i)nblished  by  the  American  As.sociation  of  Law 
Libraries.  The  article  was  entitled  “The  Copying  of  Literary 
Property  in  Libraiy  Collections.”  The  first  i)art  reviews  the  needs, 
laws,  and  i)ast  efforts  to  solve  the  problem. 

The  second  part  explores  the  i)ossibilities  for  meeting  cop^dng 
needs  without  infringing  upon  authors’  rights.  He  suggests  a  set 
of  conditions  upon  which  endorsement  might  be  sought  by  various 
parties  involved  in  such  ])roblems.  These  suggestions  “have  not 
yet  been  given  the  express  sanction  of  law.  Whether  the  courts 
would  agree  that  the  present  law  permits  photoco{)ying  under 
those  or  any  othei*  conditions  is  a  matter  of  conjecture.”  They  do 
provide  a  guide  in  photocopying  operations  by  a  library  for  the 
use  of  a  scholar.  The  conditions  are: 


1.  The  scholar  would  be  required  to  give  some  assurance  (a)  that  the 
photocopy  requested  by  him  is  desired  for  the  sole  purpose  of  his  private 
study  and  (b)  that  he  will  not  reproduce  or  distribute  the  photocopy  or  copy 

any  substantial  part  of  it  in  his  own  work  without  the  permissioii  of  the 
copyright  owner. 

2.  Not  , no, e  II, an  one  pLotocopj-  aonlj  l,e  „,a<le  for  any  one  soholar 

3  Each  photocopy  rvould  hear  notations  sl,o,vi„K  the  source  of  the  .nateriaj 
and  stating  that  it  is  copyrighted. 

4.  Tlie  scholar  would  be  re.juired  to  pay  the  full  cost  of  making  the 
l,l,ol^opy  any  event.  Where  tl,e  work  to  he  photocopied  is  helieteno  he 
a\ailable  foi  purchase  from  trade  sources  the  chare-p  for  +i  i 
l.e  greater  than  the  price  of  a  trade  cop^:  " 

Hi.  Smith  states  that,  “In  view  of  the  uncertain  status  nf  +i 
present  law,  and  in  the  absence  of  iudicinl  ^  ^  ^  ^ 

.luestio,,.,  involved,  pe.-ha,,.,  the  iiltinnl;: “oM:::"  I 

would  he  IcRislation  permitting  lihraries  to  mal-e  nhtt  •  ' 

speciHed  conditions.”  This  is  a  challenge  for  iihrar  001'”  "  T 
groups  to  resolve.  and  research 
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Copies  of  ASA  Specifications  can  be  obtained  from; 

The  American  Standards  Association,  Inc. 

70  East  4r)th  Street 
New  York  17,  New  York 

A  complete  list  of  ASA  Standards  offered  for  sale  may  be  obtained  free 
of  charge  by  writing  to  the  Association. 


PHI. 11  -1953 
Pill. 12  -1953 
ITIl.l  -1953 
PHI. 13  -1953 


PHI. 15  -1953 
PHl.lG  -1953 
PHI. 17  1953 

PHI. IS  -1953 

Z38.1.29  -1949 
PHI. 19  -1944 

Z38.1.30  -1951 
Z38.1.31  -1944 


Z38.1.49  -1951 
Z38.1.52  -1951 
Z38.1.53  -1951 
Z38.1.54  -1951 
Z38.1.55  P.>51 


PH.2.2  -1953 

PH2.5  -1954 


Appendix 

Printing  Paper 

Photographic  I’aper  Rolls,  Dimensions  for 
Inch  Size  Photographic  Papers,  Dimensions  for 
Thickness  of  Photographic  Paper,  Designation  for 
Moulded  Type  Cores  for  Photographic  Film  and  Paper  Rolls, 
Dimensions  for 


Sheet  Film 

Industrial  X-ray  Sheet  Film  (Inch  Sizes),  Dimensions  for 
Graphic  Arts  Sheet  Film  (Inch  Sizes),  Dimensions  for 
Medical  X-ray  Sheet  Film  (Inch  and  Centimeter  Sizes), 
Dimensions  for 

Professional  Portrait  and  Commercial  Sheet  Film  (Inch 
Sizes),  Dimensions  for 

Professional  Portrait  and  Commercial  Sheet  Film  (Centi- 
Emnlsion  Side  of  Photographic  Sheet  Films,  Designation  of 
meter  Sizes),  Dimensions  for 
Photographic  I>i'y  Plates  (Inch  Sizes),  Dimensions  for 
Photographic  Dry  Plates  (Centimeter  Sizes),  Dimensions  for 


35-Millimeter 
Dimensions 
Ki-Millimeter 
ments  ami 
1(5-Millimeter 
ments  and 
35-Millinieter 
ments  and 
70-Millinieter 
ments  and 


Film  Spool 
51agazine  Film  (for 
for 

100-Foot  Film  Spool 
Still  I’icture  Cameras, 
200-Foot  Film  Spool 
Still  I’icture  Cameras, 
100-Foot  Film  Spool 
Still  I’ictiire  Cameras, 
100-Foot  Film  Spool 
Still  Picture  Cameras, 


Miniature  Cameras), 

for  Recording  Instru- 
Diniensions  for 
for  Recording  Instrii- 
Diniensions  for 
for  Recording  Instrii- 
Diniensions  for 
for  Recording  Instru- 
Dimensions  for 


Sensitonietry 


Measurement 

and  Grading  of  Photographic  Papers  (Re 


vision  of  Z38.2.3-194/ ) 
iininirmnliic  Sneed  and  E.xposure 


Inde.x,  Method  for  De¬ 


termining 


VIT. 
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Pn2.6  -1954 

Z38.2.5  -1946 

PH2.1  -1952 

PII2.3  -1953 

1*112.7  -1955 

Z38.2.6  -1948 

Z52.43  -1944 


PH3.3  -1952 

Z38.4.3  -1947 

Z38.4.4  -1942 

E1947 

Z38.4.5  -1950 

Z38.4.7  -1950 

PH3.10  -1954 

PII3.12  -1953 

Z38.4.13  -1948 

Z38.4.19  -1948 
Z38.4.20  -1948 

Z38.4.21  -1948 


Z38.7.5  -1948 

Z38.7.6  -1950 

Z38.7.10  -1944 
El  948 

Z38.7.11  -1944 
El  952 

Z38.7.16  -1947 

Z38.7.19  -1950 
Pn4.2  -1952 

PH4.3  -1952 
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Spectral-Sensitivity  Indexes  and  Group  Numbers  for  Plioto- 
grapliic  Emulsions,  Metliod  for  Determining 

Diffuse  Transmission  Density 

Spectral  Diffuse  Densities  of  Three-Component  Subtractive 
Color  Films 

Eelative  Pliotographic  Efficiency  of  Illuminants,  Method  of 
Determining  (Under  Eevision — out  of  Print) 

Pliotographic  Exiiosure  Computer 

General  Purpose  Pliotographic  Exposure  Meters  (Photo¬ 
electric  Type) 

Photographic  Flash  Lamps 

Photographic  Apparatus 

Exposure  Time  Markings  for  Focal  Plane  Shutters  Used  in 
Still  Picture  Cameras 

Distance  Scales  Marked  in  Feet  for  Focusing  Camera  Lenses 

Focal  Lengths  of  Lenses,  Marking  (Under  Eevision) 


Shutter  Cable  Eelease  Tip  and  Socket  with  Taper  (Euro¬ 
pean)  Thread 
Lens  Aperture  Markings 

Threads  for  Attaching  Mounted  Lenses  to  Photographic 
Equipment 

Attachment  Thread  Specifications  for  Camera  Lens  Acces¬ 
sories 

Distance  Scales  Marked  in  Meters  for  Focusing  Camera 
Lenses 

Nomenclature,  Parts  of  a  Photograiihic  Objective  Lens 
Apertures  and  Eelated  Quantities  Pertaining  to  Photo¬ 
graphic  Lenses,  Methods  of  Designating  and  Measuring 
Focal  Lengths  and  Focal  Distances  of  Photographic  Lenses, 
Methods  of  Designating  and  Measuring 

Photograph ic  Processin g 

Printing  and  Projection  Equipment,  Methods  of  Testing 
Photographic  Enlargers,  Methods  for  Testing 
Contact  Printers,  Specifications  for 


Printing  Frames,  Specifications  for 

Eesolving  Powers  of  Lenses  for  35-Millimeter  Slidefilm  and 
2-  X  2-Ineh  Slides,  Method  for  Determining 
Lantern  Slides,  Dimensions  for 

Photographic  Trays,  Specifications  for 
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PH4.4  -1952 

Z38.8.1  -1944 

R1948 

Z38.8.2  -1945 

Z38.8.3  -1947 

Z38.8.4  -1945 

Z38.8.6  -1949 

Z38.8.7  -1946 

Z38.8.8  -1946 

Z38.8.9  -1946 

Z38.8.11  -1948 
Z38.8.12  -1948 
Z38.8.13  -1950 

Z38.8.14  -1950 
Z38.8.18  -1948 
Z38.8.19  -1948 

Z38.8.20  -1948 

Z38.8.23  -1949 
Z38.8.25  -1950 


Channel-Type  Photograpliie  Hangers,  Plates  and  Sheet  Film, 
Speeihcations  for 

Temperature  of  Processing  Solutions,  Practice  for 

Conversion  of  Weights  and  Measures  for  Photographic  Use, 
Practice  for 

Photographic  Processing  Manipulation  of  Films  and  Plates, 
Practice  for 

Bite  of  Film  Clips,  Dimensions  for 

Photographic  Processing  Manipulation  of  I’aper,  Practice  for 
Radiographic  Film  Processing  Tanks,  Internal  Dimensions  for 
Deep  Tanks  for  Commercial  Photofinishing,  Internal  Di¬ 
mensions  for 

Scales,  Graduates,  and  Thermometers  for  Use  in  Photog¬ 
raphy,  Accuracy  of 
I’hotographic  Thermometers 
Photographic  Graduates 

Safety-Time  of  Photographic  Darkroom  Illumination,  Pro¬ 
cedure  for  Determining  the 
Photographic  Wetting  Agents,  Requirements  for 
Chromium-Plated  Surfaces  for  Ferrotyping 
Maximum  Safe  Temperatures  for  Photographic  Processing 
Solutions,  Method  for  Determining 
Melting  Point  of  the  Photographic  Layer  of  Films,  Plates, 
and  Papers,  Method  for  Determining  the 
X-Ray  Sheet  Film  Hangers  (Clip-Type) 

Residual  Thiosulfate  and  Tetrathionate  in  Processed  Photo¬ 
graphic  Papers,  IMethods  for  Determining 


Specifications  for  Piiotoor-vpiiic  Grade  Chemicals 


Acids 


Z38.8.100-1949 

Z38.8.101-1949 

Z38.8.102-1949 

Z38.8.103-1949 

Z38.8.104-1949 

PH4.105-1952 

Z38.8.106-1949 


Acetic  Acid,  Glacial 
Sulfuric  Acid 
Citric  Acid 

Boric  Acid,  Crystalline 
Hydrochloric  Acid 

Photographic  Grade  Sodium  Acid  Sulfate,  Fused  (NallSOi) 
(Sodium  Bisulfate,  Fused;  Niter  Cake),  Specification  for 
Acetic  Acid,  28  Per  cent 


Z38.8.125-1948 
PH4. 126-1955 


Developing  Agents 

Mono-Methyl-Para  Aminophenol  Sulfate  (Armol,  Elon, 
Genol,  Graphol,  Metol,  Photol,  Pictol,  Rhodol,  Veritol) 
Hydroquinone  ( Para-Dihydroxybenzene,  Quinol,  Hydro- 
chinone,  Hydroquinol) 
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Z38.8.127-1948 


Z38.8. 128  1940 


Z38.8.129  1948 
Z38.8.130-1948 

Z38.8.131-1948 

Z38.8.I32-I948 

Z38.8.133-I948 

Z38. 8.134-1948 


PH4.135-I9.14 


Z38.8.150-1949 

Z38.8.151-1949 

Z38.8.152-1949 

Z38.8.153-1949 


Z38.8. 175- 1949 
Z38.8.170  I949 
Z38.8.177-1949 
Z38.8.1  78-1949 
Z38.8.179  1949 
Z38.8. 180-1949 
Z38. 8. 181-1949 
Z38.8. 182- 1949 
PH4.18319.13 

PH4. 184  1953 


PH4. 178-1954 


PH4.18M954 


PH4.200-1955 

Z38.8.201-1948 

Z38.8.202-1048 

Z38.8.203-1948 

Pn4.204-1955 


2,4-Dianiinoplienol  Hydrochloride  (Acrol,  Amidol,  Dianol, 
Dolmi) 

Para-Hydro.xyplienylglycin  (Athenon,  Glycin,  leonyl,  Mona- 
zol) 

Para-Aminoplienol  Hydrochloride  (Kodelon,  P.A.P.) 

Pyrogallic  Acid  ( 1 ,2,3-Trihydroxybenzene,  Pyro,  Pyro 
gallol) 

Catechol  (Ortho-Dihydroxybenzene,  Pyrocatechin,  Pyro- 
cathechol) 

Para-Pheiiyleiiediamiiie  (1,4-Diainiiiobenzene) 

Para-Phenyleiiediamine  Dihydrochloride  (1,4-Diaminobeiizene 
Dihydrochloride) 

Chlorhydroquiiione  ( 2-Ch  lor  1,4-Dihydroxy  benzene,  Adurol, 
C.II.Q.) 

Mono-Benzyl-l’ara-Aininophenol  Hydrochloride  (N-Benzyl- 
p  Aminophenol  Hydrochloride,  p  Benzyl  Aininophenol  Hy¬ 
drochloride) 

Hardeners 

Aluminum  Potassium  Sulfate,  Crystalline 

Chromium  Potassium  Sulfate,  Crystalline 

Eormaldehyde  Solution 
Paraformaldehyde 


Miscellaneous 
Sodium  Sulfate,  Anhydrous 
Sodium  Acetate,  Anhydrous 
Potassium  Dichromate 
Potassium  Permanganate 
Potassium  Eerricyanide 
Copper  Sulfate 
Potassium  Persulfate 
Sodium  Sulfide,  Fused 

Pliotographic  Grade  Ammonium  Cliloride,  Specification  for 
(NlHCl) 

Pliotographic  Grade  Ammonium  Sulfate,  Specification  for 
(  J>J  114)2804) 

I'l.otograi,l,ic  Grade  laopropylomiue,  50  Per  Cent  Aqueous 
Solution  (JMonoisopropylamine) 

1  hotograiihic  Grade  Benzyl  Alcohol 


Jiesti ainers  and  Aniifoggants 
Potassium  Bromide 
Potassium  Iodide 
I’otassium  Chloride 
Sodium  Chloride 
Benzotriazole 
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Z38.8.205-1948 

Z38.8.206-1948 


Z38.8.225-1948 

Z38.8.226-1948 

PII4.227-1954 

PII4.228-1954 

Z38.8.229-1948 

PII4.230-1954 

Z38.8.231-1948 

Z38.8.232-1948 


5-Methyll)enzotriazole 

Nitrobenzimidazole 

Alkalies 

Sodium  Hydroxide 

Potassium  Hydroxide 
Sodium  Carbonate,  IMouoliydrate 
Sodium  Carbonate,  Anhydrous 
Potassium  Carbonate 

Sodium  Tetral)orate,  Decahydrate  (Borax) 
Sodium  Metaborate 
Ammonium  Hydroxide 


PH4.250-1953 
PH4.251  1953 
l‘H4.252-1953 


PH4.253-1953 


Fixing  Agents 

Sodium  Thiosulfate,  Anhydrous 
Sodium  Thiosulfate,  Crystalline 

Photographic  Grade  Ammonium  Thiosulfate,  60  I’er  Cent 
Solution,  (NH4)2S20a,  (Ammonium  Hypo  Solution),  Spe¬ 
cification  for 

Photographic  Grade  Ammonium  Thiosulfate,  (NH4)2S203, 
(Ammonium  Hypo),  Specification  for 


Sulfites 


PH4.275-1952 


PHI. 11 

1953 

Pill. 12 

-1953 

PH22.53 

-1953 

PH22.8G 

-1953 

PH22.87 

-1953 

Z38.7.4 

-1944 

Z38.7.9 

-1946 

Photographic  Grade  Sodium  Sulfite  (Na2SO.i),  Specification 
Miscellaneous 

Photographic  Paper  Rolls,  Dimensions  for  (Revision  of 
Z38. 1.5-1943  and  Partial  Revision  of  Z38. 1.6- 1943) 
Photographic  Paper  Sheets,  Dimensions  for  (Revision  of 
Z38.1.43-1947  and  Partial  Revision  of  Z38. 1.6-1943) 
Method  of  Determining  Resolving  Power  of  16mm  Mo¬ 
tion-Picture  Projector  Lenses 
Dimensions  for  200-Mil  Magnetic  Sound  Tracks  on  3omm 

17yomm  Motion-Picture  Film 

Dimensions  for  100-Mil  Magnetic  Coating  on  Single-Per¬ 
forated  16mm  Motion-Picture  1  ilm 
Projectors  for  Opaque  Materials  for  Use  in  Small  Audi¬ 
toriums,  Specifications  for 
Microfilm  Readers,  Specifications  for 


Other  ASA  Standards  that  are 


of  interest  are  to  be  found 


in  the  following 


standards  groups: 


PH  1 
PH  2 
PH  3 


Photographic  Films,  Plates  and  Papers 
Photographic  Sensitometry 
Photographic  Apparatus 
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PH  4  Photographic  Processing 

PH  5  Photograi)liic  Reproduction  of  Documents 

PH  22  Motion  Pictures 
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VIII 

READERS 


]\licrorecor(l  readers  are  of  two  basic  types:  those  for  tlie  pro¬ 
jection  of  opaque  materials  such  as  Mieroeards  and  Eeadex  Micro¬ 
print,  and  those  for  the  projection  of  transparencies  such  as  micro¬ 
film  or  sheet  film.  Although  a  small  hand  magnifier  is  frequently 
useful  in  viewing  small  portions  of  a  microrecord,  it  is  not  con¬ 
sidered  a  mierorecord  reader. 

The  performance,  construction,  operation,  and  cost  of  micro¬ 
record  readers  vary  widely  from  manufacturer  to  manufacturer 
and  for  a  particular  manufacturer  they  vary  significantly  from  one 
type  or  grade  to  another.  Because  of  variations  in  performance  and 
in  operating  characteristics  per  unit  co.st,  there  is  now  a  strong  urge 
in  the  United  States  toward  standardization  of  the  microrecord  itself 
and  of  the  equipment  employed  to  pi-oject  it.  Since  a  microrecord 
may  take  any  of  several  formats  and  forms,  according  to  its  manner 


of  storage  and  use,  standardization  implies  detailed  specifications 
for  those  forms  and  formats  and  the  equipment  for  viewdng  them 
that  have  acquired  commercial  aecej)tance  or  bid  fair  to  acquire 
such  acceptance.  Broadly  speaking,  in  the  United  States  microfilm 
has  been  used  almost  to  the  exclusion  of  sheet  film;  recentlj^  more 
attention  has  been  jiaid  to  sheet  film  and  it  seems  probable  that  it 
will  he  marketed  much  more  widely  in  this  country  in  the  near 
future.  Siuce  .sheet  film  ha.s  not  yet  found  wide  usage,  opaque 
materials  printed  from  slieet  film  have  not  appeared  in  an  impor¬ 
tant  degree.  .Microoards  and  lieadex  Microprint  have  been  used  to 
a  considerable  extent. 


Standards  for  microfilm  already  exist,  other  standards  are 
)emg  prepared,  and  older  standards  are  being  revised.  There  will 
)e  soine  standardization  of  sizes;  it  is  hoped  that  this  will  encourage 
the  refinement  m  design  of  readers  capable  of  being  used  for  micro 
opaques.  At  present  most  readers  are  limited  to  a  single  size  -  this 
an  understandable  result  of  the  desire  of  each  manufactn.;  t 
furntsh  equipment  useful  only  for  his  specific  proprietary  fo  -m  1 
microtext.  The  cost,  to  the  consumer,  of  reading  facilities' would  be 
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reduced  materially  and  other  advantages  would  be  gained  if  multi¬ 
purpose  readers  were  offered  for  sale  which  were  suitable  for  all 
the  forms  the  user  might  reasonably  wish  to  employ.  Through  or¬ 
ganizations  like  the  National  Microfflm  Association,  the  American 
Standards  Association,  and  the  International  Standards  Organiza¬ 
tion,  manufacturer  and  consumer  work  together  for  a  solution  of 
such  problems.  For  example,  as  a  result  of  such  cooperation  a 
revision  of  American  Standard  Specifications  for  Microfilm  Headers 
for  ]6  and  35nini  Film  on  Reels  (ASA  PI  15.1)*  is  being  undertaken. 

iManufacturers  find  it  difficult  to  determine  precisely  what  a 
consumer  wants  in  his  apparatus;  frequently  he  is  not  certain 
himself.  Furthermore,  consumer  preferences  for  micro-recording 
j)rograms  vary.  If  such  preferences  can  be  determined,  fewer 
varieties  of  apparatus  will  be  manufactured,  the  cost  will  be  less, 
and  apparatus  performance  will  im])rove.  This  will  be  no  less  true 
of  microrecording  equipment  than  it  has  been  of  automol)iles,  radio, 
television,  and  all  other  quantity-produced  American  products. 

The  Documents  Research  Unit  of  the  Navy  Research  Section 
of  the  Library  of  Congress  undertook  a  survey  in  1951  to  enable 
them  to  prepare  specifications  for  a  ‘hiniversal  reader  which  could 
be  used  for  all  existing  forms  of  microrecords,  whether  opaque  or 
transparent,  in  rolls  or  in  strips.  Inquiries  were  mailed  to  2227 
present  or  potential  users  of  microrecords  in  all  fields.  Replies  were 
received  from  34.5%  of  those  solicited;  they  came  from  forty-one 
states,  Alaska,  Hawaii,  and  three  Canadian  provinces.  The  pre¬ 
liminary  results  of  the  survey  indicated  that : 

84%  preferred  a  single  reader  for  all  forms.  49%  were  willing 
to  pay  $200  for  such  a  reader.  78%  wanted  a  portable  reader.  71% 
wanted  a  projected  image  on  the  reader  screen.  67%  wanted  an 
image  10  by  12  inches.  81%  wanted  a  full  page  presented  at  a  time. 

The  survej'  also  indicated  that,  of  the  readers  in  use. 

79%  were  for  microfilm.  30%  were  for  opaque  microrecord. 
4%  were  for  transparent  mierorecord. 

These  preferences  are  significant  because  they  indicate  that 
users  want  a  single  universal  reader.  It  is  extremely  doubtful  that 
an  excellent  reader  incorporating  all  the  desired  features  could  be 
produced  for  as  little  as  $200.00.  The  more  complex  the  reader,  the 


♦Reproduced  in  Ai)peiidix  E,  pages  417  and  418 
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higher  the  cost;  and  certainly  such  a  iniiltiple-use  reader  would,  of 
necessity,  be  complex  in  order  to  accommodate  all  forms  of  micro¬ 


records. 

The  performance  of  a  reader  depends  upon  its  construction,  and 
its  construction  depends  upon  its  use.  In  order  to  facilitate  reading, 
the  projected  image  should  be  larger  than  that  of  the  original  rec¬ 
ord.  This  will  reduce  unnecessary  searching.  The  projected  image 
should  have  excellent  definition. 

Direct  projection  upon  an  opaque  reflective  matte  white  surface 
will  give  the  best  viewing  for  microfilm  and  other  transparencies. 
The  screen  should  be  sufficiently  large  to  project  the  whole  of  one 
image,  whether  it  is  a  book  or  newspaper  page  or  an  engineering 
drawing.  The  texture  of  the  screen  should  be  such  that  light  from 
stray  sources,  such  as  light  fixtures  in  the  room  and  from  windows, 
is  minimized  when  such  light  cannot  be  completely  excluded ;  images 
from  protected  screens  are  suited  to  prolonged  viewing.  “Hot 
spots”  in  the  projected  image  must  be  avoided  through  good  optical 
design  embracing  suitable  lamps,  reflectors,  objective,  and  con¬ 
denser  lenses.  The  intensity  of  the  light  source  in  the  reader  should 
be  adjustable  to  provide  the  individual  user  with  precisely  the 
proper  brightness,  neither  too  bright  nor  too  dim.  The  definition  of 
the  image  in  the  corners  should  be  good  and  sharp;  it  should  not 
be  expected  to  be  quite  as  good  as  the  image  sharpness  accomplished 
by  a  microfilm  camera.  The  illumination  of  the  image  at  the  corners 
should  be  sufficiently  high  to  meet  the  requirements  of  Section  4.1 


of  Proposed  American  Standard  PH5.1/12  or  the  latest  revision 
thereof. 

The  heat  generated  by  the  light  source  should  be  controlled  in 
such  manner  as  to  prevent  damage  to  the  microtext.  Proposed 
Standard  ASA  PII.5.1/12  specifies  that:  “The  temperature  of  the 
film  should  not  exceed  75°C  (167°F)  Avhen  measured  by  the  testin- 
method  specified  in  American  Standard  Methods  of  Testing  Printing 
and  Pr().jection  Equipment  Z38.7.5-1948,*  or  the  latest  revision 
lereof  [approved  by  the  American  Standards  Association]  ” 
Some  readers  utilize  lam, is  with  a  prefocused  base;  prefocus- 
mg  usually  eliminates  fussy  adjustments  when  a  lamp  is  replaced 
le  lamp  should  be  simple  to  remove  and  replace.  Bulbs  that  are 


*  Reproduced  in  Appendix  D,  page  411. 
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insufficiently  cooled  or  improperly  made  or  l)oth  have  a  tendency 
to  “balloon”  when  the  lamp  burns  out,  sei>arating  or  breaking  from 
the  base  and  making  removal  difficidt  and  dangerous.  Proper  lami)s 
sufficiently  cooled  eliminate  this  safety  hazard  and  nuisance. 

The  screen  should  be  tilted  so  that  the  viewer  can  read  the 
entire  image  comfortably.  The  tilt  of  the  screen  should  iiermit  the 
user  to  view  the  image  without  blocking  the  projected  light  beam 
and  also  permit  him  to  copy  any  image  portion  conveniently. 

The  controls  of  microtext  readers  should  l)e  readily  accessible 
to  the  user  and  designed  to  ]iermit  ease  f)f  loading  and  handling. 
Preferably  the  movement  of  the  image  should  be  that  of  conven¬ 
tional  reading.  The  image  should  remain  in  focus  during  movement 
and  not  require  refocusing,  yet  focus  controls  should  he  provided 
when  adjustment  is  necessary. 

In  the  case  of  microfilm  in  reel  form,  the  film  may  be  trans¬ 
ported  or  moved  through  the  reader  by  hand  or  motor.  iNTotor- 
driven  readers  are  convenient  when  the  i)rimary  use  is  that  of 
scanning  long  lengths  of  film ;  such  readers  are  usually  more  expen¬ 
sive  than  hand-driven  ones.  Hand-driven  readers  are  adecfuate  for 
most  purposes  and  should  be  constructed  so  that  the  ‘  drive  ’  will 
stand  hard  use.  Links  in  some  chain  drives  loosen,  or,  if  a  cable  is 
used  instead  of  a  chain-drive,  it  may  have  a  tendency  to  go  out  of 
order  when  turned  too  fast.  Controls  should  ])ermit  rewinding  the 
film  at  faster  speeds  than  those  used  for  scanning. 

The  loading  or  feed  mechanism  should  not  cause  damage, 
curvature,  or  abrasion  to  the  microrecord.  This  i)art  of  the  reader 
assembly  should  be  accessible  for  cleaning  pnri)oses  so  that  it  can 
be  kept  free  from  dust  or  other  foreign  particles. 

All  readers  should,  if  possible,  provide  means  foi  lajiid  facsimile 
production  of  copies  from  the  projected  images  of  the  reader.  Some 
readers  accomplish  this  by  conventional  processing  methods  for  the 
copy  produced;  a  few  employ  direct  positive  or  rai>id  copying 
techniques.  Facsimile  production  is  rapidly  becoming  a  required 
feature  of  a  reader;  the  need  becomes  greater  as  more  and  more 

material  is  stored  in  microtext  form. 

The  reader  should  be  light;  its  cabinet  or  ease  should  he  made 

of  light  weight  yet  sturdy  material  for  portability,  a  highly  desir¬ 
able  "feature.  Such  a  ease  should  withstand  wear  and  tear  without 
warping  or  breakage  in  noimal  use. 
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Operation  aiul  niaintciiaiice  should  be  simple  enough  so  that 
a  user  will  not  neetl  lengthy  involved  technical  instrnction,  either 
verbal  or  written. 

All  these  proi)erties  are  desirable,  hnt  unfortunately  it  is  not 
feasible  at  present  to  incorporate  them  all  in  one  low-cost  readei. 
To  permit  ])roper  ju’ojection  of  all  sizes  of  ti'ansparencies  and 
opaipie  materials  in  a  single  instrument  would  recpiire  a  reader  so 
complex  that  it  would  he  very  costly.  Practical  readers,  as  now 
manufactured  and  sold,  may  jiossess  most  of  these  properties  in 
a  particular  size  and  ty|)e  of  microrecord  or  in  a  very  small  number 
of  closely  related  sizes;  no  commercial  reader  possesses  them  for 
even  the  small  number  of  different  forms,  both  ojiaque  and  trans¬ 
parency,  in  widest  use.  Ordinarily  a  particular  make  and  model  of 
reader  can  project  images  of  only  one  projected  image  size  from  one 
form  and  size  of  microtext.  Although  theoretically  the  adaptation 
to  another  size  or  for-m  or  both  may  not  be  a  difficult  matter,  in 
practice  .such  adaptation  would  be  tantamount  to  a  complete  rede¬ 
sign  of  the  instrument  in  (pie.stion.  For  this  reason  a  user  should 
study  carefully  the  s])ecifications  of  readers  he  is  considering  pur¬ 
chasing.  The.‘e  are  li.sted  in  Table  1,  jiage  260. 


AMERICIAN  READER.S 

Microfilm  Readers 

Probably  the  greatest  variety  in  reader  design  is  found  in  the 
Pnited  States,  hhinipment  varies  from  a  simple  hand  magnifying 
glass  viewer  co.stiiig  as  little  as  $2.00  to  readers  that  cost  .$2r)()0  nr 
more.  Most  American  readers  are  made  to  accommodate  roll  film 
m  either  the  Kimm  or  the  Mrniun  size;  a  few  are  being  made  for 
70mm  and  for  sheet  film  (microfiehe) .  The  number  and  fypes  of 
readers  for  micro-opaipies  are  increasing.  A  number  of  readers 
are  made  for  a  single  size  of  microfexf.  Some  readers  are  porf- 
able;  some  are  lighf  enough  fo  be  jiicked  up  easily  and  moved 

aliouf  from  locafion  to  location,  others  are  moved  about  on  their 
casters. 

America.,  i„ic,-„HI„,  , -callers  a.-e  niade  ii,  a  vnrietv  of  optical 
system  types.  Some  use  a  st..aiirl,t-lipe  optical  system  i„  „-l,ielI 
the  projected  .mase  appea,-s  o„  ap  opaip.e  .vliite  matte  .•efleeti.ie 
.mfaee.  Others  use  folded  optical  sy.stems  with  a  i-eHeeting  or  inir° 


240 


MICROKECORDING 


ror  surface  relaying  ilie  image  to  the  projection  screen  at  an  angle 
with  respect  to  the  angle  at  which  the  light  beam  approaches  the 
relating  retlecting  surface  from  the  projection  objective  lens.  A 
translucent  screen,  used  in  some  readers,  is  viewed  from  one  side 
and  the  image  from  the  microfilm  is  projected  on  the  other  side. 
There  is  apt  to  be  greater  eyestrain  with  this  type  than  with  the 
opaque  white  matte  retlecting  surface  unless  very  special  precau¬ 
tions  are  taken  to  exclude  or  otherwise  control  the  stray  light  inci¬ 
dent  on  the  viewed  screen.  Such  control  is  often  accomplished  by 
the  use  of  a  tinted  or  light-absorbent  screen ;  the  stray  light 
reflected  by  the  screen  must  be  absorbed  upon  entering  the  trans¬ 
lucent  screen  and  again  when  it  emerges  after  reflection  inside  the 
reader  toward  the  outside  surface  again.  Since  light  from  the 
microfilm  image  also  is  absorbed  by  the  partial  absorption  of  the 
screen,  the  amount  of  light  delivered  by  the  optical  system  must 
be  increased  to  allow  for  such  absorption  of  the  screen.  This  is  the 
principle  used  in  the  “black-daylight”  television  tubes  currently 
provided  by  some  manufacturers  in  television  sets. 

Uneven  illumination  found  in  some  readers  may  be  due  to  the 
optical  system  used  or  to  an  inappropriate  texture  of  the  screen 
.surface  I  .since  low  illumination  is  a  common  defect  in  leaders, 
some  designs  utilize  tran.slucent  screens  that  are  quite  directive  in 
their  characteristics.  Such  screens  are  quite  bright  when  viewed 
head  on  but  become  progressively  dimmer  rapidly  as  the  viewer 
moves  off  to  the  side.  If  the  stray  light  that  hits  .such  a  screen  ap- 
])roache.s  it  from  the  side,  the  amount  of  stray  light  reflected  from 
the  surface  of  the  screen  is  appreciably  smaller  than  the  amount 
reflected  when  the  stray  light  source  is  “head  on”  to  the  screen, 
because  of  these  limitations,  the  translucent  screen  reader,  in  com- 
jiarison  with  matte  reflecting  screen  readers,  often  produces  exces¬ 
sive  fatigue  under  ordinary  operating  conditions.  Since  translu¬ 
cent  screen  readers  are  usually  much  more  costly  than  matte  reflect¬ 
ing  screen  readers  of  equivalent  performance,  there  is  a  growing 
trend  toward  the  nse  of  the  matte  reflecting  screen  type. 

There  still  exists  a  psychological  block  on  the  part  of  some 
users  to  the  prolonged  use  of  microrecord  readers  because  of  eye 
fati-ue  or  strain.  This  may  have  been  true  to  some  extent  in  earlv 
readers  But  present  image  quality  and  reader  performance  negate 
this  premise.  A  technical  treatise  written  by  Carmichael  and  Dear- 
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born*  iiieasuretl  visual  fatigue  through  the  nieasurenient  of  eye 
luoveinents  in  reading.  A  base  period  of  six  hours  leading  was 
used,  and  the  authors  state  that  “the  form  of  reiiroduction  of 
reading  material,  hook  or  microfilm,  was  not  clearly  diffeientiated 
in  })roducing  fatigue.” 

Because  microtilm  when  properly  exposed  and  processed  has 
ajipreciahly  higher  image  contrast  than  the  average  original  docu¬ 
ment  from  which  it  is  photographed,  it  should  lie  easier  to  read 
than  the  original  document.  Since  it  is  not  always  properl}"  exposed 
and  processed,  the  end-use  image  may  he  poorer  in  quality.  Poorer 
quality  in  the  micro-image  is  a  serious  handicap  to  the  use  of  micro¬ 
text  in  ])reference  to  original  material. 

The  microrecord  is  usually  fed  into  the  reader  at  a  point  di¬ 
rectly  in  front  of  the  user,  at  the  base  or  the  top  of  the  reader. 
Focusing  and  magnification  controls  are  usually  located  with  the 
feed  assembly.  Scanning  controls  for  moving  the  image  are  con¬ 
tained  with  the  feed  as.semhly  or  as  separate  units  on  the  side  of 
the  reader. 

Some  readers  are  manufactured  with  a  fixed  magnification  or 
enlargement,  and  others  permit  some  variation  in  magnification. 
The  average  range  of  magnification  seems  to  be  from  18  to  23  X- 
Although  magnification  may  be  as  low  as  lOX,  it  is  usually  not 
higher  than  40X. 

Some  readers  remain  in  constant  sharp  focus  even  when  the 
image  is  moved.  The  Burroughs  Microfilm  Reader,  the  Griscombe 
Portable,  and  the  Recordak  Model  MPE  (see  Figure  3  of  Chapter 
1\,  page  72)  and  Model  V  are  notable  in  this  respect.  This  is 
one  of  the  features  that  account  for  their  wide  use  and  popularity. 
Some  types  distort  the  image  when  it  is  moved  for  scanning.  Less 
eye  strain  is  encountered  during  prolonged  periods  of  use'’  if  the 
image  stays  in  sharp  focus  at  all  times. 

Most  American  readers  are  maTiually  operated.  Some  companies 

such  as  Diebold.  iiecordak,  and  Bnrronsl.s  sell  botli  motorized 
and  manually  operated  readers. 

Notable  among  the  new  readers  are  those  designed  for  holdin- 
microfilm  inserted  in  either  protective  jackets  or  cards.  Filmsort 

^  isual  Fatigue,”  by  Leonard  Carmichael  and  Walter  F 
Dearborn.  Houghton  Mifflin  Co.,  N.  Y..  1947.  pp.  359-360. 
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markets  four  })asie  models,  the  “Inspector,”  the  “Inspector  200,” 
the  “Reviewer,”  and  the  “Surveyor.”  All  four  accommodate  roll 
tilm  as  well  as  film  in  jackets.  The  “  Inspector,”  desif>ned  for  desk¬ 
top  use,  is  portable.  It  weig’hs  less  than  20  pounds,  has  a  trans¬ 
lucent  screen  11  inches  square  and  is  available  in  two  models  with 
a  mag-nification  of  either  IbX  or  22X-  The  “Inspector  200”  (Fig¬ 
ure  1),  also  a  desk-to])  model,  is  available  in  three  magnifications  of 


Eig.  I.  Filmsort  Inspector  200.  (Courtesy  of 
Filnisort  Division  of  Dexter  Folder  Co.) 


l(iX  '’+X  tiii'l  ’il'X-  accessory,  not  necessary  for  normal 

operation,  is  tlie  Auto-Scan.  This  device  holds  jacket  cards  in 

position  for  automatic  .scan . .  The  “Reviewer”  offers  a  li-nich 

square  screen  of  tlie  rcHective  type;  using  transfer  print  processes, 
it  can  make  jdiotograidiic  prints  of  screen  size  or  smaller  ni  less 
than  one  minute  per  copy  (see  Figure  ”).  The  “Surveyor  is  de- 
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Signed  for  reading  large-sized  copy  in  doinni.  It  is  available  in  two 
screen  sizes:  24  by  18  inches  or  8(1  by  24  inches,  both  translucent. 
Ibis  reader  is  iiseiul  for  viewing  engineering  drawings,  maps, 
bound  books,  or  any  other  material  reipiired  to  be  viewed  in  full! 
^^_t  present  the  “Surveyor”  (Figure  8)  has  the  largest  screen  of  anv 
8omni  reader  made  in  the  United  States. 

Other  reatlers  made  for  lioldiji;;  cai-ds  or  jackets  are  the  Eein 
mgton.Raiid  Kard-a-Film  Reader  K-Tl  and  tlie  readers  made  by 
Gnseorabe  Rrodncts  Inc.,  of  New  York  City,  and  Erban  Prolmts, 

Tlie  Student  or  researelier  can  own  an  inoxi,ensive  microfilm 
viewer  devised  by  J[r.  Atherton  Seidell  that  is  nsefni  fn  n 
short  lengths  of  Urmim  microfilm  It  Ins  a  .  •«  •  * 

Wx  and  sells  for  $2.(10  (see  Fiinire  4)  This  is'"'''l  '"‘'V*’”  f'to’d 
Slass  viewer.  This  is  a  hand  magnifying 
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Fig.  3.  Film-a-Record  Surveyor.  (Courtesy  of  Remington  Rand,  Tnc.) 


Fig.  4.  Seidell  microfilm  viewer.  (Courtesy  of  A.  Seidell.) 
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iMicrofiliii  service  coiiii)aiiies  are  photoj^raphiiig'  newspapers  at 
reductions  ranjiiny  troiu  1  :ll)  to  1 Often,  when  the  laiji^ei  le- 
(luction  is  used,  on  -Sdnnii  niicrohlin  tlie  image  is  arrangt'd  at  rigid, 
angles  to  the  film  and  not  with  the  length  of  the  film.  A  small  sav¬ 
ing  resnlts  because  of  the  reduction  permitted  with  less  film  waste, 
hut  it  presents  a  i)i-ol)leni  for  the  viewer  if  the  newspaper  is  not 
tabloid  size.  When  a  full-sized  newspaper  has  been  filmed  in  this 
manner,  the  user  must  make  more  reader  adjustments  to  view  the 
])age.  Xo  reader  has  been  specifically  designed  to  solve  this  problem, 
hut  the  Hecordak  Film  Header  Model  0  is  the  best  available  commer¬ 
cially  for  this  use.  It  accommodates  either  l(i  or  domni  microfilm 
with  a  screen  size  of  18  by  18  inches  and  its  magnification  can  be 
adjusted  from  12  to  2dX  by  a  movable  screen.  A  full-sized  news- 
])a])er  ])age  can  be  ])rojected  for  scanning  purposes  at  the  lower 
magnifications,  hut  newsi)aper  ])ages  photograjihed  at  reductions 
of  about  1  :1()  cannot  be  viewed  at  the  largest  magnification  avail- 
ble  on  this  reader  (2dX)  without  using  the  scanning  lever. 

The  image  in  a  reader  is  usually  viewed  by  one  per.son  at  a 
time.  Headers  that  j)roject  an  image  onto  a  translucent  screen 
at  high  magnification  can  be  viewed  by  several  persons  simultane¬ 
ously.  Ihe  number  de])ends  to  a  degree  u])on  the  reduction  at 
which  the  image  occurs  on  the  end-use  copy.  Although  so  used 
occasionally,  translucent  screen  readers  were  not  intended  for 
auclieiwe  viewing.  Tlio  readers  developed  for  IH  and  .■Jamin  iniero- 
film  liy  tlie  Anierieaii  .Measuriiif;  Instrunieiit  Corporation  and 
t.nscondic  Produets,  Ine.  ( I'ortal.le  Header)  can  project  an  ima»e 
on  wall  or  screen  tor  or,„ip  oliservation  and  discussion.  The  side 
panels  on  the  h'ihn.sort  “Heviewer”  ,na.v  he  removed  for  “confer¬ 
ence  viewn.e  The  Federal  Alannfaeturinf;  &  EuKineerin-r  Corn 
manufaetnres  a  portable  nderoHhn  reader-projector  for  It!  and 
Annm  nnerohhn.  ft  has  a  .nagniheation  ranging  from  liv  (at  an 
in'oxnnatelv  22  inches  Iron,  the  screen)  to  a  maxinnnu  of  30  diam' 
tcis  Mith  ordinary  room  illumination;  it  niav  be  used  un  to  CO 
diameters  and  more  in  a  darkened  room  Thi<:  .  i 
image  from  microfilm  at  more  than  ‘>4  time  fil  ^  sharp 

a  projection  throw  of  as  H  I  3  f'ect 
■lesigned  for  photographic  enl  rgc  ,  e  '  " d"  I 

. -onlar  e  I  ;  X 
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The  Reeordak  Corporation  also  markets  a  portable  projector, 
their  Model  xV,  that  aceomniodates  either  Ih  or  Sonnn  luierolihn. 
It  has  a  inagnitication  ranging  from  10  to  100  diameters  at  j)rojee- 
tion  distances  of  2  to  20  feet;  with  sneh  image  sizes,  the  image  may 
he  viewed  by  individuals  or  groups.  .Mobility  is  often  a  i)rime  re- 
(piirenient  of  nse.  An  excellent  reader  for  Kimm  microfilm  is  made 
by  the  American  Optical  Co.  and  sold  exclusively  through  Rem- 


Fio.  Grisoomlje  portable  inierofilni  reader.  (Courtesy  of 
Hemingtoii-Kand,  Ine.) 


ington-Rand,  Inc.  It  provides  excellent  image  quality  and  it  may 
be  rolled  about  on  its  casters  from  iilace  to  iilace,  as  needed.  The 
Filmsort  Reviewer  is  another  high-qnality  reader  that  ma\  le 
moved  about  on  casters.  Since  mobility  is  frequently  a  desirab  e 
characteri.stic  of  readers,  it  is  well  to  remember  that  any  table 
model  reader  may  be  set  np  on  a  table  so  that  it  may  be  moved 

about  in  the  manner  of  a  typewriter  table. 

Readers  that  weigh  ii])  to  about  20  pounds  may  be  considered 
portable.  Typical  readers  of  this  kind  include  the  Inlmsort  In¬ 
spector”  the  American  Measuring  Instrument  (  ompany  Reader, 
the  Diebold  lOnim  Reader,  and  the  readers  mainifactnred  by  Frban 
Products,  Inc.  The  Criscomhe  portable  reader  (Figure  •>)  was  (  e- 
vised  with  portability  in  mind.  It  weighs  only  H  pounds  wi  h  its 
carrying  case,  whicli  contains  space  for  screen,  extra  lamp  and  lens 
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and  i-(H*ls  (> 
c'ially  useful  for  earryiii 


f  uiiei-oHlui.  Its  “fold-away”  lueeliaiiisiu  makes  it  espe- 
««■  and  storage.  Its  modest  price  ($150) 
makes  microfilm  available  to  many  who  eauuot  afford  the  more 
expensive  I'eadei's. 

l-’acsimile  photoco])i('s  can  he  made  in  the  readers  marketed  by 
f'ilmsoi't,  1  bn’roughs  ( *oi‘p.,  Diehold,  Inc.,  (Jriscomhe  Products,  Iiic., 
K’ecordak  Coi'p.,  and  Ibmiington-Haud.  ( iihginally  most  readers 
e(iui])ped  to  make  facsimiles  used  couveiitioiial  photoprocessiiig 
techui(pies.  Wlnm  there  is  suflicient  image  bi-ightness.  rapid  copy¬ 
ing  methods,  described  in  ('hapt(*r  N'lf  can  be  used.  The  hhlmsort 
K’eviewer  featui’es  this  method  of  furnishijig  facsimile  copies. 

\'ery  few  leaders  have  been  designed  for  tlie  jirojection  of 
sheet  film  in  the  Pnited  States.  (Jri.scombe  Products,  Inc.  lias  de¬ 
signed  portable  and  desk  nviders  with  a  f)-inch  throat  to  accommo¬ 
date  microfilm  transparencies  in  strip,  card,  or  sheet  form.  Erban 
Products  also  has  a  microtilm  reader  that  can  be  used  for  sheet 
film.  1  he  Erban  iModel  1()12-.)  and  i\lo(h*l  !)!()-. >  accommodate  35 
and  Ibmm  film  in  roll  or  striji  form  and  sheet  film  up  to  75mni. 
The  Standard  Register  (’o.  is  exiierimenting  with  sheet  tilni  that 
will  record  (iO  microtilm  images  on  a  negative  the  size  of  a  3  by  5 
card.  They  will  jirobably  develo])  a  reader  for  their  product. 

TOmm  microfilm  is  another  form  that  is  coming  into  wider  use 
for  spwialized  iipplicatioiis  in  tlio  I’nited  States,  llipdi-iletiiiition 
i-eaders  tliat  pi'».jent  tlic  \vlii>le  of  a  li>\v-rc(lnction  Ttiniin  p(]sitive  or 
netrative  an-  ro.stly.  Tliey  are  ,lesip,.e,l  for  a  spi-eifii-  critiral  piirpo.se 
wim-h  ro(iiiires  tin-  n.sc  of  c-.xpenaive  parts;  they  inav  cost  .+  >200  or 
.noro  Mn-rotronies  Division  of  the  Photostat  Corp.,  in  eoninnetion 
>ntii  Ku;re„e  Power,  presnle)it  of  Pniv.-rsity  .Mierolilms,  designetl 
tortile  .New  t  ork  Times ,)  TOiiiin  reader  with  a  folded  optieal  sv.stern 
projeetino  transparencies  ,.n  an  opai|ne  screen.  It  was  desio„od 
especia  y  or  lOiuni  iiositives  of  newspaper  elippino  Hies*  ( Fiom-e 
hl^  It  can  he  operated  conveniently,  and  it  projects  the  whole  o* 

. . .  ^Vs  hy  inches,  at  one  tinn-  ,V  a  I  r!.'- 

opaque  so-een  :iti  hy  4S  inches.  “The  opaque  screen  tvpe  of  re-nler 
«as  preterahle  to  the  ,dass  or  transineent  screen  from  two  t! 
points  ot  view,  the  projected  image  is  shariier  since  it  1  / 

toj^mgh  the  diffusion  layer  which  is  necessary  wl^i:  Z 

*«lH'piiil  Lihriirips  Hiillptin,  .March  P)54,  ])p.  IIM14 
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Division  of  I’hotostat  C’orp.) 


screen  type.  Further,  there  is  an  ahseiice  of  tlie  eyestrain  in  this 
yiie  eoiii|iared  witli  the  {tlass  screen  reader,  where  the  user  must 
look  directly  into  tlie  lis;ht.”  The  pro,jected  imaite  has  to  be  sharp 
liecanse  innch  of  tlie  original  coi>y  is  old  or  poorly  printed  1  us 
l•e(|nires  a  source  of  light  of  siiffleieiit  brightness;  a  odO-watt  bnlh 
was  used.  A  blower  and  infrared  absorbing  filters  are  used  to 
keep  the  temperatures  In  speeilied  low  values.  .Material  is  photo¬ 
graphed  at  a  reduction  of  1 :  HI  and  is  pro.iected  in  the  reader  at  an 
enlargenient  of  14X.  An  excellent,  easily  read  image  is  protectee. 
ICach  7(1111111  positive  contains  all  the  cli|iping»  from  small  tiles  or 
from  portions  of  larger  ones.  The  Jlicrotronies  Division  also  pro- 
, luces  a  Tllinin  engineering  reader  with  a  fi.xed  magniheation  of 
lov  The  iniae-e  is  viewed  on  a  sheet  of  transincent  dratling  papei 
’;^ch  may  he-drawii  upon  and  removed.  The  screen  surface  can 
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be  renewed  quiekly  l)y  pulling'  new  paper  across  the  30  by  40  inch 
plate  glass  support  from  a  large  dispensing  roll  (Figure  7). 


Fig.  7.  TOniin.  iiiicrofilin  ronder.  (Courtesy  of 
Microtronies  Division  of  Photostat  Corp.) 

Tlie  Graphic  .\Iicr«HI„i  Corp.  di.strilmtcs  another  tvpe  of  7()mm 

eTifrmeeniig  reader. 

A  portahle  7(hn,n  reader  mounted  on  casters  is  hnilt  hv  tlie 
lecision  .Microfilm  Corp.  of  Detroit.  It  lias  a  14  hv  18  inch  wreen 
with  niaeiiihcatioii  of  ,7  or  iltix  for  an.v  section  oi  the  iniaoe 

Grapinc  .Mierohliii  also  markets  a  70niin  proieetor  that  sells  for 
approximately  *:l.i7.  This  incindes  the  pro.iection  sere™ 

Rea.lers  designed  by  Griscoinhe  Proilncfs,  Inc.  and  Krhan 
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Products  for  sheet  lilni  project  ]>ortious  of  tlie  TOmiu  iniap:e  and 
are  less  expensive  than  the  larger  si^eeially  designed  TOnmi  readers. 

American  Ofjafjite  Projection  Readers 

Kastman  Kodak  has  made  a  notable  step  in  developing  the 
Kodagraph  ^Microprint  Header  Model  A  (Figure  8)  designed  to 


FiCi.  8.  Kodagraph  microprint  reader,  Model  A 

Eastman  Kodak  Co.) 


(Conrtesy  of 


take  a„v  Hi/.e  of  apaq'.-'  .nierc.text  fro.n  fti/,  by  ‘'"'j,;. 

pfajectiittr  it  ,„t  a  trattahtcoat  sereo,,.  Its  aceomtno.lat.on  a  a^«i<lc 
raiiae  af  sizes  iiivalves  no  eainiaitiiieiif  ta  ant  one  s  -t . 

seren.  size  af  8%  I'Y  1'"/;  '*  Ap  “anli 

ami  Micfotai)’e  tliat  da  nat  exceed  tlie  speeiHed  stze,  an<l  Jliciai, 

Mi  ;„1  X  li  adex  Mic.-apfint,  af  at.y  atl.er  type  af  .n,era-a,,a„  ,e. 

e  ^;.eme.,t  is  ■.-2X  'H.e  apa„.,e  pfittl  is  fed  ;.‘o  * 

„v  tneans  of  a  typenfttet-like  -ll-;, ;J' 
f;ader  is  an  appraaol.  to  “nnivorsal”  reader,  at  least  ta,  apaqne 

materials.  The  current  itriee  is  $300. 
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l^eadex  .Alicroj^riiit  Corp.  has  introduced  a  new  reader,  the 
JJeadex  Microprint  Reader  Model  B  (Figpire  9).  It  has  a  ma«xm- 


Eio.  !•.  Headex  Microprint  reader.  (Courtesy  of  Eeadex  Microprint  Corp.) 


hcation  of  2()X  and  a  screen  size  of  8%  by  IIVL*  indies.  It  was 
designed  for  Readex  ^Microprint,  whicli  is  (i  liy  9  inches  in  size. 
Other  opa(pie  niicrotext  up  to  this  size  can  be  viewed  on  it  as  well. 
1  lie  feed  consists  of  Hat  pressure  ])lates  tliat  prevent  abrasion  to 
or  curvature  of  tlie  iMieroprint.  The  cost  of  the  reader  is  $175 
f.o.b.  Atlanta,  Georgia ;  it  is  one  of  the  lowest-priced  opaque  readers 
in  the  held  at  the  present  time. 

iMicrolex  has  a  low-cost  reader  designed  for  its  jirodnct  that 
is  juiced  at  about  $142.50  f.o.l).  Rochester,  Xew  York. 

Krban  Products,  Inc.  has  two  tyjies  of  opaijue  readers.  Model 
4-P  (Figure  10)  is  made  for  ojiaijne  microtext  np  to  6  by  9  inches 
in  size,  although  larger  sizes  nji  to  8>/,  by  11  inches  are  available  on 
sjiecial  order.  It  weighs  less  than  12  pounds,  it  has  a  screen  size 
of  9  by  10  inches,  and  the  magnihcation  is  25X.  The  resolution  is 
105  to  120  lines  jier  millimeter  with  the  unaided  eye  at  the  center 
of  the  screen.  It  is  also  available  with  a  “Kinoptie”  screen  that 
jrives  center  resolutions  (with  the  unaided  eye)  ranging  from  120 
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Fig.  10.  Erl)an  micro  paper  reader,  Model 
3-P.  (Courtesy  of  Erl)aii  Products  Inc.) 


to  135  lines  per  millimeter  and,  witli  a  mx  mastnilier,  resolutions 
as  liijtli  as  ]!)0  to  210  lines  jier  millimeter.  Tlie  reader  with  the 

staiulard  screen  is  t>riced  at  $350.  ^ 

The  second  Kriian  i-eader  was  huilt  for  the  American  Fonmha- 

tion  for  the  Wind.  It  enlarges  images  from  any  opaque  text  at  2.> 
or  12X.  It  <lesigned  to  aid  individuals  who  have  extreme 
diflicidties  in  reading  hecause  of  defects  in  vision.  Any  t.v|>e  <if  hook 
or  opa<|ne  material  can  he  placed  on  the  support  of  tins  “llegascope 
I’roieetion  Kcader”  (Figure  11)  and  moved,  hy  means  ot  a  scan¬ 
ning  arm,  for  reading.  A  person  with  normal  vismn  can  read  a 
number  pro.jeeted  from  a  telopln.ne  hook  with  ease  at  a  distance 

^Sometimes  it  is  difficult  to  foresee  what  the  advances  will  he 
i„  a, .plications  ot  mierotext  and  in  the  design  of  its  equipment. 
\ew  readers  are  intro, Inced  ,|uite  often  to  accommo.latc  existing  or 
lew  a,, plications  of  niicrorecords.  They  fiml  a  reaily  market  if  they 
are  .superior  to  available  eqnipnient;  if  they  are  not,  iiianiifactiire 
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Fig.  11.  Megascope  projection  reader,  ((’ourtesy  of  Erbaii  Products  live.) 


is  discontinued.  Students  of  the  art  prophesy  (and  perhaps  rightly) 
a  future  in  which  all  knowledge  will  he  recorded  and  stored  on  a 
])ernianent  metallic  tape,  and  so  coded  that  it  will  become  available 
in  a  matter  of  moments  in  response  to  pnsh-hntton  iinpiii-y. 

Current  developments  in  data  handling  include  electrostatic 
storage  tubes,  the  magnetic  core  memory,  and  “vitleo  tape  record¬ 
ing.”  There  are  problems  and  relative  advantages  in  the  use  of 
punched  cards,  magnetic  tape,  disk  and  drum  methods,  and  in  the 
various  i)hotographic  and  niicrophotogra])hic  techni(pies.  Some  of 
the  pi-ohlems  may  he  resolved  with  refinements  in  e(piipment  design 
and  ap])lication.  One  of  the  newest  information-handling  systems 
is  the  iMinicard  that  is  being  developed  by  Eastman  Kodak  Co.  This 
])ortends  one  type  of  develojiment  for  the  immediate  future.  It  is 
described  in  Chapter  IX. 

.Alicrorecorded  information  may  become  as  eommoniilace  in  the 
home  as  television.  At  the  convention  of  the  National  Microtilm 
Association  one  of  the  speakers  described  the  ‘‘kitchen  of  tomorrow” 
exhibited  at  the  AVahlorf-Astoria  in  New  York.  It  featured  a  kitchen 
range  with  a  hnilt-in  projector  and  screen  that  enabled  the  house- 
wife  to  consult  any  of  a  volnminons  file  of  recipes.  The  siieaker 
a  so  visualized  a  vest  pocket  encyclopedia  and  matching  jiocket 
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readino;  machine  in  the  not  too  far  distant  future.  Applications 
of  this  kind  are  merely  a  matter  of  time. 


EUROPEAN  READERS  AND  PROJECTORS 

Outside  the  Tiiited  States,  Europe  is  the  major  producer  of 
microtext  readers.  Activity  is  centered  chiehy  in  Western  Europe 
in  France,  Oermany,  Great  Britain,  Italy,  Norway,  Switzerland, 
and  the  Netherlands. 

Although  ”i*eater  use  is  made  in  Europe  of  jierforated  film 
and  of  sheet  film  and  film  strips,  at  present  some  interest  in  micro¬ 
cards  is  developing-  there  as  a  result  of  the  increasing  use  of  micro¬ 
cards  in  the  United  States.  The  new  Eastman  Kodak  (Rochester, 
New  York)  Micro]n‘int  Header  for  opacpies  is  versatile  with  respect 
to  the  size  of  the  microtext  it  can  accommodate.  For  this  reason  it 
may  accelerate  the  use  of  all  tyi^es  of  opa(pie  microtext  in  Europe, 
particularly  for  material  of  a  technical  or  scholarly  nature  or  rare 
works  that  are  not  available  for  general  distribution  in  original  or 
reprint  form. 

The  major  Enroj^ean  objective  has  been  to  reduce  search  time 
by  em]iloying  types  of  microrecords  that  can  he  indexed  and  stored 
readily;  this  objective  is  now  gaining  overdue  recognition  in  the 
luiited  States. 

Compared  with  Americans,  Euroi^eans  use  very  little  micro¬ 
text;  the  percentage  of  all  documents  microrecorded  is  significantly 
smaller  than  in  the  United  States.  European  rcadei  design  has 
stressed  compactness  and  i)ortability.  There  is  a  noteworthy  and 
commendable  trend  in  the  design  of  a  variety  of  tyi)es  of  light, 
inexpensive,  portable  readers,  no  one  of  which  is  being  made  in 
large  (piantities  at  present.  Possibly  the  absence  of  more  elaborate 
readers  re.sidts  from  the  fact  that  industrial  applications  in  private 

bnsine.ss  are  few  and  of  minor  importance. 

Header  design  in  Europe,  as  in  the  United  States,  is  in  a  state  of 
llnx;  fortunately  there  is  a  strong  desire  on  the  part  of  the  United 
States  and  the  western  Euroiiean  nations  to  exchange  data  and  to 
coo])erate  actively  in  the  field  of  microphotography  through  the 
International  Standards  Organization  and  the  American  Standards 
Association  in  formulating  suitable  standards  for  microrecords  and 

readers. 
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For  example,  the  Readex  Microprint  ('orp.  of  New  ^  ork  offers 
f„r  sale  without  restriction  such  scarce  and  expensive  source  ma¬ 
terials  as  the  hJrans  Chnnioluyical  Dictionnri],  of  all  books,  etc 
printed  in  the  I'nited  States  from  Kid!)  to  1 7!)!) ;  Sessional  |)apers  ol 
the  J louse  of  (’ommons,  (treat  I’.ritain,  17dl  to  ISOO;  three  cen¬ 
turies  of  Fiio-lish  and  American  plays  of  the  period  loOO  to  1800 
with  approximately  hOOO  iilays;  Kroceedinos  „f  the  Society  of 
Experimental  Biology  and  Medicine,  Volumes  1  to  4  (1!)03  to 
1!)4!));  Debates  of  the  House  of  (!omnions,  (treat  Britain,  from 
l()()(i  to  1!)1S;  and  the  complete  Fnited  Nations  Dociiineiits  and 
Bublications  since  l!)4(i.  Tlu'  availability  of  such  items  as  these  to 
the  individual  student  wlu-rever  he  may  be  in  the  Western  ^\  orld 
opens  a  vista  for  study  never  before  experienced  in  the  history  of 
the  world.  Items  in  the  field  of  all  the  arts  and  sciences  are  likewise 
available.  The  cultural  and  scientific  exchange  is  effective  only 
when  all  who  withdraw  from  the  jiool  of  coinmon  knowledge  con¬ 
tribute  generously  to  it:  such  a  jiool  can  never  run  dry.  A  brij^ht 
future  is  in  store,  since  better  ri'aders  are  now  increasing'  the 
availability  of  recorded  knowledge  for  selection  for  study  by  the 
individual  in  Westm'ii  I'hiropc'  and  the  Americas  who  seeks  that 
knowledf>e. 

French  h’cndcys.  Les  Appareils  ( 'ontroleiirs.  under  the  trade 
name  MicropU'X,  distribute  a  readino'  apjiaratiis  for  3omm  micro¬ 
film  that  also  accommodates  microtiches  (sheet  film)  75  by  125,  or 
105  by  15()mm. 

iMicrodoc  distrihiues  two  readers;  a  ]>ocket  reader  for  miero- 
fiches  for  which  no  lamp  is  needed;  and  a  reader,  also  sheet  tilm, 
that  can  be  ns(>d  as  an  (mlar^er,  a  projector,  and  for  traeiii*?,  de- 
jiendin**'  upon  the  attachments  used.  Mr.  (J.  (’ordonnier,  chief  of 
the  Techni(*al  Service  of  the  Navy  Docniiient  ('enter,  was  resiion- 
sible  for  these  designs. 

The  .Microdia.scope  35  sold  by  Microfilmex  is  a  reader  desif^ned 
for  .‘kmini  microfilm  in  strip  or  reel  form.  It  has  a  translucent 
screen,  a  control  foi-  variable  illnmination,  and  an  enlarfjement  of 
lOX  with  a  screen  40  by  40  cm  in  size. 

The  Lecti'a  by  Sermex  can  be  used  as  a  wall  projector  and 
enlarger  as  well  as  a  reader  for  microfilm  and  microfiche.  The  basic 
apparatus  is  utilized  with  three  different  heads:  tyjie  A  is  for  35min 
film  with  an  enlargement  of  lOX,  type  B  is  for  Ibnim  Him  with  i 
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eiilartjenient  of  2.)X  ;  type  C  aeeominodates  l)oth  85inin  film  and 
inierofiehe  lOo  by  loOiiiiii. 

Soretcx  is  the  ti*ade  name  of  the  e<ini]nnent  desio-ned  for  3omni 
him  and  distributed  l)y  the  Soeiete  Alsaeienne  d’()pti((ne  et  de 
IMiotogi'apliie.  It  is  unique  in  tliat  at  the  ])resent  time  it  is  the  only 
mnltiple  use  unit  on  the  market.  In  one  single  api)aratns  is  oft'ered : 
(1)  a  eopying  eamera  for  all  doeiiments  nj)  to  size  22  by  32cm 
(about  I)  by  13  inches)  ;  (2)  a  projection  printer  for  ])rinting  on 
sensitized  material  nj)  to  oi’iginal  size,  or  smaller  scale  if  desired; 
(3)  a  ])Ositive  printer  for  making  ])ositive  cojiies  on  film  of  original 
negatives;  (4)  a  viewei'  (enlargement  lOX)  for  I'eading  negatives  or 
l)ositives;  (o)  a  projector  for  viewing  nj')  to  about  18  feet  away. 
Included  is  a  frame  counter  for  kee|)ing  track  and  checking  footage. 

Soeiete  de  Construction  d’Appareils  de  Precision  manufactures 
and  distributes  several  i-eaders  under  the  trade  name  JMicrofrance. 
Header  models  L-2()l  and  L-2()2  are  both  designed  for  30111111 
perforated  and  nonjierforated  him.  The  latter  model  is  for  alter¬ 
nating  current  only.  Poth  models  are  for  table  or  wall  jirojection, 
weigh  about  (1  |)ounds,  and  have  enlargements  ranging  from  12  to 
dOX-  Three  other  types  of  iNIicrofrance  readers  are  of  the  cabinet 
style,  designed  for  microhches  105  liy  148nini,  and  two  of  them 
accommodate  both  10  and  3onim  striji  him  in  addition  to  the  niicro- 
hches;  the  third  reader  is  iiiatle  for  35nini  him  striji  and  micro¬ 
hches.  Screen  size  or  magnihcation  can  be  varied  on  each  of  these 
readers.  They  can  also  be  used  for  Avail  ]irojection. 

Socifde  Cfmerale  d'Optique  markets  the  portable  ITuet  reader 
for  35mm  him  and  ]ierforated  him  (18nini  by  24nini)  with  enlarge¬ 
ments  of  10  and  IhX.  ft  can  also  be  used  as  a  table  or  Avail  pro¬ 
jector. 

Other  readers  made  by  French  concerns  are  similar  in  design 
and  jierformance  to  the  tyjies  mentioned  aboAe. 

(iernuin  Headers.  Tn  West  Cerniany  microhlm  is  stored  par¬ 
tially  in  short  i*eels,  him  strips  and  sheet  him.  Pusiness  applications 
such'  as  microhlming  checks,  bills,  and  other  business  documents 
are  not  common  because  West  (Jerman  law  still  recpiires  that  the 
original  documents  be  maintained  for  10  years.  The  expected 
rcAdsion  of  this  law  will  ])ermit  wider  use  of  microrecords.  Drawings 
are  generally  ])hotograi)hed  on  35mm  nonjAerforated  him,  and  70mm 

him  is  coming  into  use. 
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West  (Jeniiaii  readers  are  made  for  both  perfoi'ated  and  iioii- 
perforated  tilm  in  reel  and  strip  form  as  well  as  mierofiches.  The 
majority  are  designed  with  interchaiiji-eal)le  parts  to  aeeommodate 
the  various  types  of  mierotext.  The  iMicrovist  maiiiifaetiired  b\ 
Di’.  Kodehiiser  is  a  j>;ood  example  of  adaptabilit}'  of  a  reader 
(Figure  12).  Interehangeable  oi)ties  and  adapters  ])ermit  it  to  be 


Fig.  12.  :Miciovist  reader.  (Courtesy  of  Rodehiiser.) 


used  for  Hill,  ill  strip,  reel,  iiiid  sheet  form.  The  reader  is  portal, le, 
and  the  iiioniitino  permits  it  to  pro.jeet  on  table,  wall,  or  eeiliiig! 

The  Dokiiiiiator  reader  made  by  ttptik  Carl  Zeiss  (  Kast  Zoiie° 
IS  noteworthy,  li  utilizes  a  hood  whieh  eoinpletely  exeludes  light 
(  'igiire  l.i).  Intereliangeable  parts  permit  it  to  be  used  for  sheet 
him  him  strips,  ami  domm  Him  in  roll  form  up  to  about  100  feet  in 
ongtli.  Ihe  hood  ran  be  lifted  to  enable  several  persons  to  view 
be  image  sum,  taneon.sly,  or,  with  Ihe  n.se  of  an  auxiliarv  mirror 
It  can  be  used  tor  wall  |,ro,,eetin,is.  Copies  of  the  pro,jeeted  iniaoe 

hI  lld'h/t;;,"  «  '’-'toned  room  wiih 

dreat  HrUmn.  Readers  are  made  i„  Clreat  llritain  to  hold 
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lOO-foot  Ifiifrtlis  of  aiul  iiiipert'ofattHl  -Ja  ami  lliiiini 

Him  Some  of  tliem,  tlie  Kdiswaii  readei-a  for  exaiii|ile,  are  dcsiftiie.l 
to  liokl  Him  strips  also.  Kodak  Ltd.  sells  a  drimm  reader  f.a-  reel 
Him  and  a  Kimm  eomHination  reader  and  camera,  lintlrnrstat  lias 
two  d.omni  rea.lers  with  enlargements  of  ISX-  Loth  are  Hour  models 
mounted  on  casters  and  the.v  have  gdass  screens.  The  screen  of  the 
lintlrnrstat  Kniversal  Model  is  27%  l'.V  k’d  inches.  This  model  is 
uni, me  in  that  it  is  designed  to  pro.ieet  a  fnll-sized  newspaper  page 
(Figure  14).  At  liresent  it  is  the  oiil.v  Knropeaii  reader  that  gives 

this  size  projeetioii.  . 

I’ortahle  readers  as  well  as  pro.iectors  for  Him  strips  am  .Iminii 

microHlm  arc  also  availahle  in  Kngland.  The  1-ilgrim  reader  was 
speeiHeall.v  designed  for  hospitals,  and  lihraries  fol  the  ^ 

jeotion  of  hooks  in  mieroHIm  form.  Tins  reader  can  also  he  ,  dap  ed 
for  film  strips  and  transparencies  in  the  form  of  slides  -  In  -  inches 

""'other  Km-opca.  Ilendcrr.  Sweden  produces  a 

..oader  for  imperforated  film  with  an  ' f ^ 

'.9  ('111  Otlier  :r)iiini  readers  are  nwuh  m  t  zecno 

:i,rkia:swit;.e;iand,  Ttaly.  and  Ihe  .Vtlierlnnds.  Some  of  these 
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Fig.  14.  Rutluirstiit  I^iii versa  1  Model 
reader.  (Courtesy  of  Rutliurstat  Ltd.) 


readers  are  designed  for  perforated  or  unjierforated  film  or  both. 
Others  are  made  speeitieally  for  film  strips,  short  rolls  of  film, 
mierofiehes,  or  combinations  of  these  film  tyjies. 
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Microlec‘teur(31) 

201  23,450  fr  35p/up,  ST  12X,50X  Variable  70  w,  110-120  v,  Wall  or  table  projection. 

AC,  DC  Weight  G  lb. 

202  25,900  fr  35p/up,  ST  12X,50X  Variable  30  w,  110-125  v  As  above,  but  AC  only. 
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Tlie  next  decade  poses  the  g-reatest  challenge  in  the  develop¬ 
ment  of  information  retrieval  by  mechanical  means.  This  cannot 
he  accomplished  witliont  exploration  and  systematization  of  suit¬ 
able  language  and  suitable  coding  for  machine  use.  Alice  V.  Xeil  * 
states:  “Within  the  next  five  years,  these  machines  no  doubt  will 
reach  a  stage  where  large  libraries  functioning  as  nation-wide  in¬ 
formation  centers  will  have  such  devices  for  detailed  literature 
searching.  Hattelle  Memorial  Institute  hopes  to  begin  reference 
service  using  information  machines  in  two  years.  It  is  jmssible  that 
within  fifteen  3’ears  machines  geared  to  small  homogeneous  library 
collections  will  be  available  on  a  commercial  .scale  to  individual 
institutions  and  companies.  The  sjiecial  librarian  is,  therefore, 
faced  with  the  necessity  for  learning  new  nomenclature  and  new 
techniijnes.  He  will  be  called  u])on  to  converse  intelligently  about 
coding,  boating  information,  ‘Semantic  factoring,’  etc.  lie  will 
need  to  know,  not  only  what  the  principles  are,  but  how  to  operate 
a  literature  machine.” 


This  statement  does  not  presuppose  that  books  and  card  cata¬ 
logues  will  be  eliminated.  Mi.ss  Neil  goes  on  to  say  “no  ]nnich  file, 
machine  or  manual,  can  anticipate  (piestions.  The  data  must  be 
fed  into  the  device,  put  in  storage  and  ‘punched  out.’  Current, 
active  files  on  fields  of  .speeitic  interest  can  be  maintained  a  H 
niachine,  but  it  .seems  highly  iniiirobable  that  the  contents  of  all  the 
books  in  all  the  libraries  will  be  conveniently  coded  in  the  new 
fashion.  Authors  will  continue  to  write.  The  creative  urge  and  tlm 
printed  word  will  not  diminish.  I>eople  who  have  the  de.sire  to 
wr^^  not  hnd  satisfaction  in  talking  into  a  niachine  The 


^tachine.s  or  liooks? — A  Case  for  Roth,”  hy 
Kosearcli  .Service  Divi.sion,  General  Electric  Co., 
Stechert-irafner  Rook  News,  Vol.  TX,  No.  5,  .Tan.  10 


Alice  V.  Neil,  Tjihrarian, 
Schenectady,  New  York, 
pp.  57-58. 
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writers’  eoiitiiiued  floiirishino'  will  ^^enerate  piililisliiiig.  Therefore, 
we  sliall  eoiitiiuie  to  have  books  and  jirinted  knowledge  and  readers. 

1  he  books  already  in  libi’aries  will  still  be  sought.  NOthinj*'  can 
rejilace  the  satisfaction  obtained  from  holding  and  I’eading  the 
object  which  we  know  as  a  book.  ..Vs  long  as  we  have  tlie  printed 
word,  we  shall  need  librarians  to  classify  and  catalog  and  mako 
|)roper  use  of  knowiedge.” 

How  important  librarians  can  become  to  the  iirocess  can  be 
foreseen  when  it  is  remembered  that  the  librarian,  in  coding  the 
information  for  insertion  into  the  machine,  has  automatically  lim¬ 
ited  the  manner  in  which  the  information  he  has  so  coded  can  be 
read  out  by  the  machine.  If  the  coding  has  been  well  done  and 
antici]iates  the  most  probable  and  even  all  jiossible  kinds  of  ciues- 
tions  relating  to  it,  the  information  seeker  will  obtain  the  informa¬ 
tion  he  desires  by  asking  the  right  (piestions  to  obtain  read-out  by 
the  machine.  If  the  coding  has  not  been  well  done,  the  information 
seeker  will  not  be  able  to  i)hrase  his  (piestion  in  such  manner  that 
the  machine  “understands”  the  (inestion  asked.  Tn  a  broad  sense, 
coding  provides  the  i!iultii)le  ])aths  within  the  machine  by  which 
the  information  inserted  into  the  machine  can  be  retrieved  by 
search  from  an  information  seeker.  Coding  therefore  involves  a 
permissible  range  of  (piestions  about  the  information  coded;  in 
a  ])ractical  structure  IOO70  retrieval  of  the  stored  information  is 
not  anticipated  because  the  coding  used  to  insert  the  information 
into  the  machine  cannot  reasonably  be  expected  to  anticipate  all 
the  (piestions  that  anyone  interested  may  ask  about  the  information 
so  coded  and  stored.  With  coding  so  important,  it  would  seem  that 
an  American  Standard  (’oding  System  to  be  developed  under  the 
guidance  of  the  American  Standards  Association  is  a  must  if 
serious  (‘conomic  waste  is  to  be  avoided  in  the  commercial  exjiloita- 
t ion  of  (Mpiipment  to  be  marketed  by  the  lively,  energetic,  and 
well-financed  ('ompetitors  who  are  now  in  the  field  and  are  fo 
enf(*r  if  in  fhe  future. 

In  ])ractice  the  range  of  permi.ssible  (piestions  is  also  limited 
by  the  size  of  the  machine.  Since  the  capacity  of  a  particular 
machine  is  finite,  it  is  customary  to  furnish  new  paths  of  access  to 
previously  recorded  data  by  providing  new  coding  that  increases 
the  permi.ssible  range  of  (piestions  which  effect  read-out  of  the 
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iiil'orniatioii. 


Such  additional 


coding’s  for  a  specific  l)it  of  data  uia\ 


l)e  added  from  time  to  lime  as  it  is  tletermiiied  that  such  new  eodin.L^s 
are  applicable  and  that  the  machine  has  the  cai)acity  to  handle  the 


additional  data. 

Tlu're  are  some  current  observations  that  librarians,  as  we 
know  them  today,  will  be  delegated  to  the  eatalo<:'in<i'  and  elassifi- 


cation  of  books  and  similar  material,  and 


that  information  special¬ 


ists,  literatni'c  researchers,  coding’  experts,  and  docnmentalists 
will  take  over  on  the  higher  levels  of  retrieving  information.  For¬ 
tunately,  thei’e  is  a  growing  cognizance  in  the  field  of  library 
ecliication  that  the  as])ect  of  librarianshi]i  concerned  with  improving 
graphiv  commnnication  within  and  among  groups  of  s]ie('ialists 
needs  educational  impetus.  One  of  the  ])ioneei-s  in  this  movement 
is  Dr.  Jesse  Shera,  who  was  res])onsible  for  activating  a  (’enter  for 
Documentation  and  (’ommnnicatioii  liesearch  at  the  Westerii  De¬ 
serve  Fniversity  School  of  Library  Science.  At  this  center  they 
have  instituted  a  program  for  doenmentation  six'cialists.  Included 
in  the  cnrricnlnm  are  the  tii-st  courses  offered  in  any  library  sebool 
in  (1)  ^Machine  Literature  Searching  and  (2)  Language  Engineer¬ 
ing.  This  is  indicative  that  educators  are  aware  of  fntnre  problems 


and  demands. 

A  decade  ago  nu'chanical  information  retrieval  seemed  remote 
and  boi’dered  on  the  fantastic,  ^annevar  Dnsli  ])rojected  liis 
Meme.x,  a  machine  that  wonid  spew  out  desired  information  in 
resjmnse  to  its  controls.  Ib-ojections  such  as  this  have  accelerated 
the  develoi)ment  of  equiimient,  and  activated  the  i)roblems  of  coding 
or  classification.  As  a  resnlt,  new  Helds  of  .science  yet  to  be  resolved 
are  being  developed,  (’ybernetics’^'  and  information  theory  are 
typical  areas  that  are  being  explored  throngh  .semantics,  ])hilosoj)hy, 
and  mathematics  as  tools. 

Dr.  Karl  F.  Ilcnmann,  Director,  (’hemieal-Hiologieal  Coordina¬ 
tion  Centei’,  National  De.search  Conncil,  stated  in  the  A]>pendix 
t^he  Library  of  (’ongre.ss  Infoianation  Hnlletin,  Sept.  27,  ]})54: 


A  new  field  of  seienee  win, -I.  nttenipts  to  relate  the  operation  of  auto¬ 
matic  deyees  to  tl.e  automatic  functionins  of  tl.e  liuman  l.odv’s  nervous 
system  Once  aceomplisl.ed,  it  hoi-es  to  evolve  a  theory  blanketing  the  field  of 
control  and  connnunication-hoth  in  machines  and  men.”  Automation  Die- 

rSp.  r'pi  Peculator 


Co., 
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The  existence  of  a  new  and  growing  ],ody  of  knowledge,  such  as  informa¬ 
tion  theoi^,  developed  for  a  specialized  purpose,  brings  with  it  the  possil)ility 
that  it  iniglit  apply  to  lields  only  remotely  connected  with  its  origin.  Such 
lias  been  the  case  with  information  theory,  young  as  it  is. 

It  has  occurred  to  me  that  information  theory  might  Avell  have  a  real 
importance  for  the  field  loosely  covered  by  the  terms  “library  science”  and 
“documentation.”  Tliese  fields  already  have  a  voluminous  literature  of  their 
own,  but  in  only  a  few  instances  have  workers  brought  these  two  areas 
together.  These  papers  merely  signify,  I  am  sure,  the  beginning  of  a  period 
of  great  use  of  information  theory  by  librarians  and  documentalists. 

The  problem  of  classification  is  an  old  one  in  library  economy  and  today 
it  remains  unsolved  for  books,  in  the  opinion  of  Dr.  J.  N.  Shera.  Yet  the  need 
for  subject  classification  is  greater  than  ever,  and  scientists  and  librarians  are 
joining  to  Avork  in  this  field  .... 


The  crux  of  the  jirohleni  was  stated  hy  Husli  in  1!)45 


The  real  heart  of  the  matter  of  selection,  however,  goes  deeper  than  a  lag 
in  the  adoption  of  mechanisms  by  libraries,  or  a  lack  of  development  of  devices 
for  their  use.  Our  ineptitude  in  getting  at  the  record  is  largely  caused  bj'  the 
artificiality  of  systems  of  indexing.  When  data  of  any  sort  are  j)laced  in 
storage,  they  are  filed  alphabetically  or  numerically,  and  information  is  found 
(Avhen  it  is)  by  tracing  doAvn  from  suljclass  to  subclass.  Jt  can  be  in  only  one 
place,  unless  duplicates  are  used;  one  has  to  have  rules  as  to  Avhich  i^ath  Avill 
locate  it,  and  the  rules  are  cumbersome.  Having  found  one  item,  moreover, 
one  has  to  emerge  from  the  system  and  re-enter  on  a  neAv  path.  The  human 
mind  does  not  Avork  that  Avay.  It  operates  by  association  ....  Man  cannot 
hope  fully  to  duplicate  this  mental  process  artifically,  but  he  certainly  ought 
to  be  able  to  learn  from  it.  In  minor  Avays  he  may  eA-en  improve,  for  his 
records  have  relative  permanencj".  The  first  idea,  lioweA’er,  to  be  draAvn  from 
the  analogy  concerns  selection.  Selection  by  association,  rather  than  by  index¬ 


ing,  may  yet  be  mechanized.  One  cannot  hope  thus  to  equal  the  speed  and 
flexibility  Avith  Avhich  the  mind  folknvs  an  associatiA’e  trail,  but  it  should  be 
l)0ssible  to  beat  the  mind  decisively  in  regard  to  the  permanence  and  claiity 
of  the  items  resurrected  from  storage. 


Attempts  are  being-  made  to  develo])  new  elassifieation  .systems, 
systems  apitlieable  to  meclianieal  search.  Dr.  iMortimer  4anl)e  and 
as.soeiatesY  develo])ed  the  Didterm  System,  wliieli  is  ha.sed  on  the 
association  of  ideas.  Dr.  Tanhe  proposes  indexing-  a  representative 


*  “As  We  ilay  Think,”  by  Yannevar  Bush,  Atlantic  jMonthl}^  July  1945, 

pp.  101-108. 

t  “Storage  and  Retrieval  of  Information  By  INIeans  of  the  Association  of 
Ideas,”  by  Mortimer  Taube  and  associates,  American  Documentation,  Yol.  YI, 

No.  1,  Jan.  1955,  pp.  1-18. 
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selection  of  documents  usin<?  his  system  and  then  ])repnrm^  a 
manual  dictionary  of  associations  covering  the  teims  nse(  in  a 
rniterm  index  followed  by  setting  np  a  representative  number  ol 
dedicated-])osition  cards  for  terms  in  the  system  and,  hnally, 
building  a  working  mode!  of  the  display  mechanism. 

Dr.  d.  W.  Perry,  Allen  Kent  of  Western  Deserve,  and  members 
of  the  Pattelle  Memorial  Institute,  Columbus,  Ohio,  have  explored 
the  n.se  of  machines  for  the  retrieval  of  information  and  biblio¬ 
graphic  control  in  a  series  of  articles  in  American  Documeniafion. 
In  a.  recent  article  they  state:* 


^lodeni  electronic  soarcliiiifx  ofinijnnont  does  not  impose  limitations  on  tlie 
degree  of  detail  of  analysis  of  tlie  subject  content  of  documents.  Appiopiiate 
terminology  must  be  selected  to  designate  substances,  devices,  other  spatio- 
tempoi'al  entities,  attributes,  processes,  conditions,  and  al)stract  concepts. 
Encoding  of  terms  selected  to  characterize  the  sul),iect  content  of  documents 
enables  important  aspects  of  meaning  to  be  rendered  explicit  in  a  form 
convenient  for  detining  selecting  oiierations.  A  rvi<le  range  of  s.vmbolism  may 
l»e  needed  to  denote  such  aspects  of  meaning.  Similarly,  additional  s.vmbols 
may  be  needed  and  used  in  denoting  important  relationshiiis  such  as  those 
between  tilings  and  their  attrilmtes,  processes  and  things  being  processed, 
produced,  or  consumed,  processes,  and  conditions. 


The  volume  of  material  that  is  .s]token,  recorded,  and  jirinted  keeps 
pace  with  onr  industrial  and  intellectual  jtrogrcss.  Technological 
and  scientitic  deveh)])nients  contribute  to  the  morass  of  information 
that  has  to  be  searched  for  guides  to  further  development.  The 
search  for  the  resolution  of  these  related  problems  has  given  impetus 
to  new  technifpies  that  will  remove  the  ])resent  barriers  imposed 
upon  information  retrieval. 


ELECTRON IC  PERSPECITI VES 

\aiions  types  of  machines  have  been  and  ai‘e  being  devised  to 
•solve  information  search  and  retrieval  ])roblems.  Some  equipment 
is  in  the  theory  stage,  other  in  blnei)rint  or  prototype  form  and 
there  are  still  other  tyi)es  that  are  being  rcHiied.  No  one  tyi)e  of 
design  will  be  a])plicable  to  all  seaivli  i)i-oblems.  Specific  problems 
n^a^^^re  specific  design.  There  will  be  development  and  broad- 

*  “Machine  Literature  Searching,  Vir,  Machine  Functions  and  Organiza¬ 
tion  of  Semantic  Units,”  by  Lnehrs,  Kent,  Perry,  and  Berry,  American  Docu¬ 
mentation,  A  ol.  VI,  No.  I,  Jan.  1955,  pp.  33-39, 


288 


MICJi()KK(’()Rl)IN(i 


of  a ppliccitions  and  correlation  and  intc^i'ation  of  various 
j)es  of  ecpdpinent.  Intorniation  may  he  recorded  in  one  form, 
ti'ansinitted  in  another  form,  and  re|)rodiiced  at  an  immediate 
or  distant  terminus  in  still  another  form.  New  tvjK's  of  ])hoto- 
Rraphic  miniaturization,  “video  tape  recording’,”  liigli  s])eed  tlat- 
hed  facsindle  transmission,  closed  cii’cnit  television,  electrostatic 
storage  tnhes,  and  magnetic  core  memory  devices  are  realities  now. 
Hnt  the  refinement  of  these  devices  and  the  search  for  still  others 
continues. 

Ralph  R.  Shaw,  former  librarian  of  the  Ihdted  States  Depart¬ 
ment  of  Agricidtni’e,  devised  for  the  Dejiartment  a  “Rapid  Selector” 
developed  from  ])rinci{>les  suggested  hy  Dr.  Yannevar  Dnsh.  llomm 
mierofilni  is  used,  one-half  of  which  records  text,  the  other  half  of 
which  records  snhjects  or  index  entries  in  the  form  of  o]ia(ine  dots. 
These  dots  are  screened  or  (examined  hy  a  photocell  through  a  mask 
which  is  punched  with  holes  rejn’esenting  the  snhject  sought.  The 
selector's  ])hotoclcctric  eyes  can  scan  the  film  af  the  rate  of  00,000 
snhjects  a  minnte.  A  master  key  card  is  inserted  in  the  selector, 
the  Him  is  scanned,  and  coi)ies  are  produced  hy  ])i’oj(‘ctions  of  the 
(h'sired  information  into  a  copying  camera,  without  stopinng  or 
slowing  down  the  operation.  The  iiotential  for  such  a  device  is  the 
I’ccording  of  vast  amounts  of  information  that  reqnires  comj^act 
stoi’age  which  must  he  available  on  demand.  Tn  theory  it  is  possible 
to  search  the  entire  catalog  of  the  Tjihrary  of  ('ongress  in  about  4.) 
minutes  and  at  the  same  time  produce  copies  of  catalogue  cards  of 
any  desired  snhjects  while  the  machine  is  in  operation. 

A  French  develo])ment  using  microfilm  is  the  Filmorex  .system. 
Di’.  •Jac(pies  Samain  has  pnhlished  an  illustrated  booklet  in  k  rcnch 
describing  this  .sy.stem.*  “This  .system  uses  rectangnlar  microfilm 
units  measuring  i'2  hy  4omm,  divided  into  two  sections,  (^ne  con¬ 
tains  the  re])rodnction  of  the  doenment  or  an  alrstract  Dip  to  two 
full  ])ages),  and  the  other  contains  a  jiattern  of  trans|mrcnt  and 
o))a(pie  spots  rejiresenting  code*  nnmhers  for  the  subjects  discussed 
or  for  bibliographical  data.  Twenty  o-digit  code  numbers  can  he 
used.  They  need  not  be  in  any  jiarticnlar  order.  The  microfilm 


*  This  liooklet  nia.v  l)c  ol)t!iinc(l  from  Filmoro.x,  74  Rvic  dos  Saints-1  (oes. 
Rari.s  7.  The  system  has  Imeii  di.scus.sed  I)y  11.  L.  Rrowiison  ni  “tilmorcx 
System  for  Electronic.  Selection  of  Microfilm  Cards,”  American  Documentation, 
Vol.  IV,  No.  1,  Jan.  1053,  pp.  20-30. 
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units  arc  cut  li’oni  a  coiiliuuous  ])liot()jirai)liic  tilui  <2iiiui  ^\i(le.  A 
two-leiis  (.'aiiicra  })h()to'*ra])lis  hotli  sections  at  once.  l>cto)'e  the  tilni 
is  cut,  it  can  he  ri'pi’oduced  in  as  many  co|)i(*s  as  may  he  wanted  for 
distrihut ion  to  centers  eqnii)])ed  with  selectors.  The  units  may  he 
kej)t  ill  random  order  and  fed  into  an  electronic  selector  which  scans 
them  at  the  rate  of  (KH)  a  minute  or  selects  those  with  any  particular 
code  nnmher  or  comhination  of  nnmhers.  Those  selected  can  be 
read  directly  with  a  standard  microtilm  reader,  or  they  can  be 
rejirodiiced  or  enlarged  by  ordinary  processes.” 

Kiiiik  Avakian,  an  electronics  exjiert,  has  devised  the 
Automatic  .Microtilm  Information  System  (A.MFTS).  In  a  revised 
report  he  states  d" 


AM  FIS  ciiiploys  .a  niecliiuiisiii  that  can  store  as  many  as  8  million  docu¬ 
ments.  Jiy  keying  document  seri:il  or  accession  niimher  on  a  ten  digit  key-board 
the  operator  can  i)ro,iect  a  legible  image  onto  a  viewing  screen  at  center  of 
<lesk,  or  at  remote  i)oints,  within  a  few  seconds.  Jlocuments  are  repfcduced 
in  less  tlmn  half  a  minute  by  standard  techniciues  such  as  t)hotostat  or 
Xerography.  Reports  may  be  microfilmed  on  S,  Id,  or  3;jmm  film.  Twenty-inch 
strips  of  microtilm  are  inserted  into  a  holder,  which  is  scroll-like  in  arrange¬ 
ment  and  holds  RKKI  such  strips,  which  may  be  replaced  in  less  than  3U 
seconds.  Thus  AilFbS  presents  a  solution  to  the  limitations  imposed  by  the 
iinidinientional  character  of  micro-film  reels.  The  desk  viewer  is  standard  and 
the  remote  viewer  employs  a  flying  spot  scanner.  The  basic  mechanical  com¬ 
ponents  were  patented  under  the  title  of  the  Stored  Function  Calculator,  U.  S. 
Fatent  Xo.  2,(51 0,7!»1.  The  unit  described  used  1(5  scrolls  but  more  could  be 
added.  Rrowsing  is  possible  and  similar  in  operation  to  standard  microfilm 
readers.  It  is  particularly  applicable  to  information  storage  problems  where 
immediate  access  is  essential  for  reference  or  reproduction  purposes. 

|)liciti.elec-tiio  .sc;aiiiici'  was  claveloiied  at  the  .Massaeliusetts 
Institute  ut  Teehnnlufry,  in  enllabnratimi  with  the  Internationa] 
Hnsiness  .llaelunes  Co.,  to  help  in  literature  searehe.s.  Tt  operates 
I'lth  puneheil  cards,  seanniiif;  up  to  lilOil  a  ininnte.  The  card  is 
liieheil  out  when  a  match  is  found.  This  techniipie  n.av  he  appli- 
eahle  to  punched  cards  with  microfilm  inserts.  Cards 'can  he  or 
gainzed  or  alphahetiaed  so  that  onlv  predetermined  subject  .sec  i<  ns 
nive  0  he  scanned.  This  is  not  as  ip.ick  as  the  use  of  nunumtic 
^e,y^ cards  can  he  convenientl.y  sorted,  wliereas  tjcnerally  the 


Tl.e  Antom.mc  .\licro-Fihii  System  ttUFTSI  ..  s- 

lilmt.  Availahle  from  Emik  A  Av.iki,,,  400  ,  !  (y'ltfS),”  Xov.  20, 

(Tn,.k.H,oe  7),  New  York  '  ■*-”  "“t'l'Mtor  Ave„  Orestwootl 
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entire  iiiagnetic  tape  must  pass  through  a  maehiiie  to  get  one  item. 

Numerous  approaches  are  being  attemi)te(l  to  resolve  tlie 
problem  of  maehiiie  translation  of  language.  When  solved,  this 
will  have  trememlons  imiiaet  in  such  things  as  patent  search  and 
various  seientitie  fields  as  well  as  imiiortant  military  applications. 

The  development  of  prototype  eiiuipment  is  fantasticall}'  ex- 
[lensive.  Such  pioneering  for  a  specific  need  has  to  be  left  to  large 
research  operations,  in  industry,  libraries,  or  government.  A 
“Report  to  the  Secretary  of  ('ommerce  by  the  Advisory  Committee 
on  Ap])lication  of  Machines  to  Ratent  Office  Operations,”  of  Decem¬ 
ber  22,  11)54,"^  analyzed  the  iiroblem  of  mechanization  as  it  applies 
to  Patent  Office  operation.  The  Committee,  headed  hy  Dr.  Van- 
nevar  Diish,  explored  the  sjiecitic  problems  of  the  Patent  Office, 
sought  “solution  of  the  interrelated  classification  and  e(piipment  de¬ 
velopment  lu-oblems”  and  attempted  “to  determine  ways  and  means 
by  which  far-reaching  imiirovements  may  be  realized.”  They  ana¬ 
lyzed  the  “use  of  ])iniched  cards  combined  with  electronic,  analytical 
and  comjniting  mechanisms;  the  systems  based  on  magnetic  record¬ 
ing  techniipies ;  and  the  systems  based  on  iihotographic  methods 
with  i)hoto-electric  analysis  of  codes.”  The  report  outlines  a  primary 
problem ; 

The  creation  of  a  classilicatioii  and  indexing  system  so  tliat  inacliinei^ 
can  he  effectively  used  for  searching  is  an  intellectual  problem  of  formidable 
proportions  because  it  involves  a  diversity  of  complex  subject-matter  tields. 
Decisions  as  to  the  type  and  extent  of  index  entries  or  selection  criteria,  in¬ 
cluding  their  relation  to  different  possible  levels  of  data  storage  and  retrieval, 
must  be  made  before  it  is  practical  to  specify  the  desired  characteristics  of  a 

machine  or  combination  of  iiiacliines. 

We  have  given  much  thought  to  the  nature  of  the  machinery  which  would 
he  fully  applicable.  It  shouhl  I.e  highly  tlexible,  a  dynamic  rather  than  a 
static  a^ffair  capable  of  embodying  the  experience  of  examiners  as  it  proceeds, 
sj  arraiige.l  that  it  can  assist  in  its  own  coding,  of  such  nature  that  it  can 
;-eadily  bo  extended  to  encompass  the  great  field  of  scientific  literature  when 
;,tat  becomes  mechanized  as  it  must,  and  so  constructed  that  interchange  with 

imlustry  is  facilitated. 

I’he  .'oporl  .stressed  cooperative  efiort  l.ettveeii  experts  and  for 
“further  etfcetive  teannvork  lietweeii  frovenioieiit  aiul  lodnstry. 
Tl,e  (■oi..a.ittee  eot. eluded  that  ‘■.necl.anitcation  of  a  sul.stat.tia 
,,„rtioi.  of  (lie  seareli  process  is  certaiuly  coiiii.ik'.  K  should  tesit 
i„  marked  improvemeut  in  the  oitcratious  of  the  I  atent  Olflce  tha 

hy  the  DC.., ■ut, rent  ..f  Coroaeroe,  S.alcs  m.h  I'is'rila.tion  Divi- 
Sion,  Itoon,  0227.  C.M.nneree  linilJii.S,  Wadonston  2o,  It.  C.  *1.00. 
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will  he  of  great  and  eoiitimiiiig  benefit  to  industry  in  this  country. 
The  Coniinittee  is  convinced  that  it  would  he  unwise  to  enter  into 
an  attempt  to  mechaiuze  the  entii'e  search  opei'ation  of  the  f’ateut 
Office  in  all  of  its  |)hases  at  one  time  because  of  the  i'a])id  rate  at 
which  the  api)lication  of  machines  to  similar  ])rohlenis  is  advancing;. 
It  a])pears  wise  to  jx'rndt  the  development  to  proceed  step  by  stej), 
taking  full  advantage  of  the  latest  advance  available  as  each  step 
is  taken.” 

Time  after  time,  resi)ondents  to  the  imiuiries  of  the  Committee 
enii)liasized  the  problems  of  classilicat  ioii.  One  of  the  respondents, 
the  Federal  Telephone  and  Radio  Co.,  of  ('lifton,  New  dersey,  ])re- 
sented  one  statement  in  its  reply  that  represents  an  as]iect  of  search 
that  is  often  oveihooked  :  “In  most  cases  tlu'  major  ])rohlem  is  not 
the  machine  nor  the  method  by  which  the  information  is  ])resented. 
Most  users  woidd  settle  for  a)i  automatic  method  by  which  they 
were  told  where  to  find  what  they  are  looking  for — the  answer 
which  the  machine  must  give.  It  has  been  .said  that  sometimes  the 
searcher  does  not  know  what  he  is  looking  for  until  he  has  fonud  it 
and  there  is  more  than  a  gi-ain  of  truth  in  this  thought  .  . 

A])pendix  Ill  of  the  rei)ort  covers  “The  Status  of  the  Data 
Handling  Art”  in  all  the  current  asi)ects  under  development.  For 
exami)le,  “photograiihic  gla.ss  disks  that  i)rovide  storage  den.sities 
of  the  order  of  100,000  to  1,000,000  hits  per  s(piare  inch.  Using  a 
comhmation  of  dying  spot  scanning  technicpies  and  rotation  of  the 
disk  itself  at  about  800  ri)m,  it  should  he  possible  to  read  this  digital 
information  at  data  rates  of  up  to  1,000,000  hits  jier  second,  oi'tlie 
information  ecpiivalent  of  about  2000  conventional  imnehed  cards 
in  one  second.”  One  of  the  most  iiromi.sing  systems  mentioned  in 
the  reiiort  is  Hie  Kodak  .Minicard  System  being  developed  hv  the 
Kastman  Kodak  (\,.*  If  might  he  called  micromation,  that  hs  the 
application  of  microphotograiihic  techniip.es  to  automatic  search 
Minimation  would  he  another  descriptive  term  eneompassino-  a  por’ 
tmn  of  tho  tra.Io  name.  A  la.-o  portion  of  a  paper  on  tl.is  tTvston,  t 
Which  ex])lain.s  it  in  detail,  is  rejirodneed  here. 

*  Ea.stinan  recently  signed  agreements  with  :iragnavox  Cn  .rivi,,  + 

other  world  rights  to  n.annfactnre,  nse,  lease  or  seU  t  '  af  T" 
units  thereof.  ^Inncard  system  or 

N«.  1,  J.a„.  J8.3^0  .tatioa,  V„,.  VI, 
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TIIH  Al’PUCATIOiS  OF  TIIF  KODAK  MIISICARD 
SYSTFM  TO  FROnLFMS  OF  DOCVMENTATION- 


MINICARD 
(Actual  Size) 


Fig.  1.  The  Kodak  Minicard 


I.  photography 
FOR  INFORMATION  SYSTEMS 

The  desirable  characteristics  of  photo¬ 
graphic  recording  mediums  for  systems  of  han¬ 
dling  information  are  well  known;  they  include 
unsurpassed  resolution  properties  and  capacity 
for  information  storage;  the  abilities  to  reach 
high  recording  and  playback  rates  for  digital 
information;  the  properties  of  permanence,  du¬ 
rability,  and  visibility;  and,  especially  impor¬ 
tant,  the  ability  to  combine  digital  and  graphic 
information  in  one  record. 

Although  photographic  recording  mediums 
have  many  advantages  for  information-handling 
purposes,  they  have  not  been  fully  exploited  up 


to  this  time  because  certain  difficulties  have 
had  to  be  overcome  first.  For  instance,  the 
high  storage  capability  can  only  be  used  to  good 
advantage  if,  in  reading  out  information  from 
the  record,  registration  is  of  a  sufficiently  high 
dimensional  accuracy;  to  make  use  of  all  the 
potentialities  for  image  resolution  which  are 
present  in  existing  photographic  materials, 
special  optical  components  must  be  provided; 
and  the  chemical  processing  step  which  is  re¬ 
quired  in  photography  often  is  a  source  of  in¬ 
convenience.  These  and  many  other  problems 
have  been  recognized  and  given  direct  attention 
in  the  development  work  that  has  been  going  on 
In  the  research  and  development  program  of 
the  Eastman  Kodak  Company,  there  has  been 
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continuing  progress  in  several  fields  of  investi¬ 
gation  so  that  some  of  the  earlier  difficulties 
have  now  been  eliminated.  New  photographic 
materials  have  been  made  available.  There 
have  been  improvements  in  techniques  for  photo¬ 
graphic  processing  during  the  past  few  years. 
Means  have  been  devised  for  handling,  trans¬ 
porting,  and  manipulating  small  pieces  of  film 
through  all  the  required  operations  in  an  infor¬ 
mation  system.  Equipment  has  been  built  which 
has  been  able  to  record  and  read  out  digital  in¬ 
formation  from  a  photographic  medium  at  high 
rates  of  speed.  In  the  read-out  of  digital  infor¬ 
mation,  the  requirements  for  the  registration  of 
a  photographic  record  with  extreme  dimensional 
accuracy  have  been  met.  All  these  advances 
are  being  incorporated  in  a  general  information¬ 
handling  system  which  is  now  under  develop¬ 
ment  by  the  Eastman  Kodak  Company. 

This  system,  called  the  ‘Kodak  Minicard 
System,”  has  features  which  make  it  useful  for 
a  wide  variety  of  information-system  require¬ 
ments.  The  system  uses  as  the  information 
medium  a  small  piece  of  film  called  the  “Mini¬ 
card.”  The  Minicard  is  illustrated  in  Figure  1. 

It  is  relatively  small  and  has  a  slot  which  facili¬ 
tates  the  handling  of  the  card  in  the  system. 

Both  digital  information  and  photographic  im¬ 
ages  may  be  carried  on  the  Minicard.  If  re¬ 
quired,  the  Minicard  may  be  used  for  digital  in¬ 
formation  only.  The  capability  for  handling 
code  provides  the  means  for  controlling  manip¬ 
ulation  and  for  doing  computation.  The  capabil¬ 
ity  for  handling  graphic  images  permits  large 
amounts  and  varied  types  of  information  to  be 
carried  in  the  system  in  directly  usable  form. 

The  general  characteristics  of  the  Minicard 
can  be  shown  clearly  by  making  some  compari¬ 
sons  with  microfilm  and  punched  cards.  Micro¬ 
film  has  been  widely  used  for  certain  types  of 
information  handling  and  has  been  effective  es¬ 
pecially  where  the  high  information  storage  ca¬ 
pacity  could  be  used  to  advantage.  Microfilm  in 
continuous  roll  form,  however,  has  certain  lim¬ 
itations  where  information  must  be  manipulated, 
rearranged,  and  sorted,  or  where  information 
must  be  added  to  or  removed  from  a  file 
Punched  cards,  on  the  other  hand,  have  desira¬ 
ble  characteristics  for  manipulating,  rearrang¬ 
ing,  and  sorting  information  in  a  system.  They 
can  be  removed  from  or  added  to  a  file  readily. 
However,  the  information  storage  capacity  of 
punched  cards  is  of  a  low  order,  and  this  is  a 


disadvantage  for  many  information- system 
requirements. 

The  Kodak  Minicard  combines  the  desirable 
characteristics  of  microfilm  and  punched  cards. 
The  Minicard  has  the  high  storage  capacity  of 
microfilm,  has  the  abilities  for  manipulation 
which  are  characteristic  of  the  punched  card, 
and  handles  digital  and  graphic  information  in  a 
single  record  medium. 

We  can  summarize  the  general  capabilities 
of  the  Kodak  Minicard  System  in  terms  of  two 
important  characteristics  of  information  me¬ 
diums.  Every  information  record  can  be  said  to 
have  a  certain  activity  in  a  system.  In  general, 
this  is  a  measure  of  the  number  of  times  the 
record  is  filed,  sorted,  referred  to,  or  handled. 
The  record  can  also  be  characterized  in  terms 
of  the  number  of  bits,  characters,  or  symbols 
contained  per  record.  By  plotting  “record  ac¬ 
tivity”  against  “quantity  of  information  per  rec¬ 
ord”  we  have  a  useful  means  of  comparing  the 
abilities  of  information  systems.  As  illustrated 
in  Figure  2,  information  mediums,  such  as 
punched  cards  and  microfilm,  fall  on  different 
areas  on  this  plot.  It  will  be  noted  that  there  Is 
an  area  indicated  which  is  not  being  served  by 
punched  cards  or  microfilm.  The  Minicard  Sys¬ 
tem  not  only  can  serve  in  the  areas  now  occu¬ 
pied  by  punched  cards  and  microfilm,  as  shown 
on  the  plot,  but  the  system  offers  new  capabili¬ 
ties  in  the  region  which  has  no  satisfactory  me¬ 
dium  at  present,  that  is,  where  there  is  a 
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PERSONNEL 


PERSONNEL  RECORDS 
MEDICAL  RECORDS 
JOB  DESCRIPTIONS 
TIME  STANDARDS 


MATERIALS 

PURCHASE  RECORDS 
MATERIALS  SPECIFICATIONS 
INVENTORIES 
ACCOUNTS  PAYABLE 


PRODUCTS 


ENGINEERING  DRAWINGS 
PARTS  LISTS 

PRODUCTION  SCHEDULES 
CATALOGS,  PRICE  LISTS 
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ORDERS,  CORRESPONDENCE 
CREDIT  INFORMATION 
ACCOUNTS  RECEIVABLE 
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Fig.  3.  Kodak  Minicard  System 


Possible  Business  Applications 


requirement  for  high  record  activity  and  high 
quantity  of  information  per  record. 

The  development  of  the  Kodak  Minicard  Sys¬ 
tem  has  been  undertaken  with  the  view  that  the 
system  has  broad  application.  Not  only  will  it 
have  advantages  for  handling  all  types  of  docu¬ 
mentary  information,  but  it  will  be  attractive 
for  other  information  requirements,  such  as 
computer  and  business  applications,  as  well.  In 
Figure  3  we  have  suggested  some  of  the  areas 
where  the  Minicard  System  may  be  used  to  ad¬ 
vantage  in  business  operations. 

II.  THE  KODAK  MINICARD  SYSTEM 

The  first  application  of  the  Kodak  Minicard 
System  has  been  made  with  reference  to  the 

Note : 

tion  and  will 
Figure  4 
being  made. 


problems  of  handling  documentary  information. 
The  following  description  of  the  Minicard,  as 
well  as  basic  operations  and  equipment  of  the 
system,  relates  largely  to  the  documentation 
situation.  It  should  be  emphasized,  however, 
that  the  Kodak  Minicard  System  is  capable  of 
handling  information  of  all  types  and  that  the  de¬ 
velopment  of  this  system  will  not  be  limited  to 
the  documentary  field,  but  will  range  much 
farther. 

In  Figure  4  we  have  listed  the  equipment  in¬ 
cluded  in  the  Kodak  Minicard  System.*  The 
items  have  been  arranged  under  three  convenient 
headings  relating  to  the  major  functions  in  the 
system:  making,  manipulating,  and  using  Mini¬ 
cards. 


stages  of  design  and  construc- 
Usted  within  parentheses  in 
hines  which  is  now 


-he  equipment  referred  to  in  this  paper  is  now  in  various 
not  be  generally  available  for  some  time.  The  equipment 
being  planned  but  will  not  be  completed  with  the  first  group  of  ma 
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For  Making  Minicards 

Typewriter-Tape  Punch 

Camera 

Duplicator 

Film  Processor 

Film  Chopper 

(Converter:  Microfilm  to  Minicards) 
(Converter:  Punched  Cards  to 
Minicards) 

(Converter:  Magnetic  Tape  to 
Minicards) 

For  Manipulating  Minicards 

Fine  Sorter 
Block  Sorter 
Selector 
(Automatic  File) 

(Collator) 

(Rapid  Access  Memory) 

For  Using  Minicards 

Viewers 
Code  Printer 
Enlarger 
Print  Processor 


Fig.  4.  Equipment  for  the  Kodak 
Minicard  System 

A.  The  Minicard  —  Its  Format,  Information 
Capacity,  and  Handling  in  the  System 

The  Minicard  is  a  piece  of  photographic  film 
16  mm  by  32  mm  in  size.  Near  one  end  of  the 
Minicard  is  a  slot  which  permits  the  card  to  be 
handled  by  means  of  a  metal  “stick.”  In  Figure  1 
the  Minicard  format  is  indicated  in  outline  and  a 
diagram  illustrates  a  typical  stick. 

The  Minicard  carries  digital  information  in 
the  form  of  clear  or  opaque  dots,  and  in  addition 
it  may  carry  images  of  documents.  This  is 
illustrated  in  Figure  5.  The  available  area  of 
the  Minicard  can  be  used  for  code  or  images  in 
any  desired  proportion.  A  single  Minicard  may 
contain  from  zero  up  to  a  maximum  of  twelve 
image  areas.  Each  image  area  may  be  a  record 
of  copy  equivalent  to  a  legal- size  page,  8-1/2  by 
14  inches.  With  twelve  images  on  a  Minicard, 
there  is  still  space  for  coded  information  for 
manipulation  purposes.  Should  a  document 


require  more  record  space  than  is  available  on 
a  single  Minicard,  the  additional  information, 
either  code  or  image,  can  be  put  on  a  second, 
third,  or  more  Minicards,  as  required.  Pro¬ 
vision  has  been  made  to  handle  a  group  of  Mini- 
cards  together  in  the  operations  of  the  system. 

The  maximum  amount  of  digital  information 
which  can  be  carried  on  the  present  Minicard, 
when  it  carries  no  graphic  images,  amounts  to 
seventy  columns  of  42  bits  each,  or  a  total  of 
2,940  bits.  The  arrangement  of  dots,  timing 
channel,  and  images  is  shown  in  Figure  5.  Any 
arrangement  of  code  patterns  required  by  a  spe¬ 
cific  situation  is  permissible.  For  the  purpose 
of  information  retrieval,  the  dot  patterns  are 
entered  in  fields  which  serve  certain  functions. 
As  indicated  in  Figure  5,  the  first  two  columns 
are  used  as  a  sorting  field.  These  columns  re¬ 
main  blank  in  the  master  Minicard,  permitting 
code  to  be  added  in  the  duplicating  operation. 

The  added  code  can  then  be  used  for  sorting  pur¬ 
poses.  Following  the  sorting  field,  several  col¬ 
umns  of  code  are  used  for  a  control  field.  In 
this  field,  code  is  entered  to  designate  such 
items  as  the  file  number  and  the  number  of 
cards  per  group.  Following  the  control  field, 
there  is  an  open  field  that  receives  the  index 
data  to  be  used  in  searching.  As  the  name  indi¬ 
cates,  this  is  an  open-ended  field.  There  are 
no  limitations  to  the  order  or  quantity  of  data 
which  can  be  entered  in  this  field.  In  the  pres¬ 
ent  coding  system  being  used  for  Minicards,  six 
bits  are  required  to  designate  a  single  alpha¬ 
numeric  character.  Thus,  seven  alpha-numeric 
characters  may  be  designated  by  one  column  of 
bits. 

Minicards  are  not  handled  manually  but  on 
metal  sticks.  These  sticks  serve  as  a  means  of 
handling  cards  between  machines  and  of  entering 
or  removing  cards  from  the  files.  A  standard 
stick  has  a  capacity  of  2,000  Minicards.  The 
speed  of  handling  Minicards  in  the  machines  of 
the  system  has  been  brought  to  a  high  level 
wherever  it  has  not  been  limited  by  a  manual  op¬ 
eration.  For  operations  such  as  sorUng  and  se¬ 
lecting,  a  handling  speed  of  1,800  cards  per 
minute  is  reasonable  to  attain  in  the  Minicard 
System. 

The  cost  of  Minicards  compares  very  favor¬ 
ably  with  conventional  forms  of  punched  cards 
and  microfilm.  Minicards  are  in  the  same  cost 
range  as  punched  cards  if  the  comparison  is 
made  card  for  card.  On  the  basis  of  digits  or 
bits  per  card,  Minicards  have  a  cost  advantage 
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Fig.  5.  Minicard  Format 


over  punched  cards  which  amounts  to  a  factor 
of  many  times.  Similarly,  on  an  image-cost- 
per-area  basis,  Minicards  have  a  considerable 
advantage  over  conventional  microfilm  since  a 
greater  image  reduction  has  been  achieved  with 
Minicards. 


B.  Making  Minicards  -  Camera  Operations, 
Encoding,  Processing 


For  making  Minicards,  a  camera  is  re¬ 
quired  to  perform  two  basic  functions,  the  ex¬ 
posure  of  code  patterns  and  the  exposure  of 
document  images  on  photographic  film.  The 
film  in  the  camera  is  in  roll  form.  This  is  cut 
into  separate  Minicards  after  processing. 

The  encoding  step,  which  amounts  to  a  kind 
of  input  of  digital  information  into  the  system,  is 
accomplished  with  the  use  of  typewriter- tape 
punch  equipment,  ^ith  the  use  of  a  typewriter 
keyboard,  a  code  pattern  which  corresponds  to 
the  alpha-numeric  characters  is  punched  into 
paper  tape.  Usually,  the  punching  of  paper  Upe 


precedes  the  camera  operation  so  that  a  roll  of 
paper  tape  may  have  the  index  data  for  particu¬ 
lar  documents  punched  into  it  and  verified  with¬ 
out  taking  up  camera  time.  In  addition  to  code 
input  from  paper  tapes,  code  may  be  entered 
directly  from  a  keyboard  at  the  camera.  It  is 
possible,  too,  to  provide  automatic  devices  for 
entering  code  from  punched  cards  or  magnetic 
tape.  From  punched  paper  tapes,  the  camera 
exposes  the  code  pattern  rapidly  and  automati¬ 
cally,  and  after  all  the  code  has  been  exposed, 
the  camera  is  ready  for  the  next  step,  the  ex¬ 
posure  of  document  pages.  The  document- 
exposure  operation  is  under  the  control  of  an 
operator.  Except  for  the  positioning  of  docu¬ 
ments,  the  operation  of  the  camera  is  largely 
automatic.  The  photography  of  document  pages 
is  done  at  a  reduction  ratio  of  60  to  1,  which  is 
considerably  beyond  the  reductions  now  being 
used  in  conventional  microfilming.  Document 
copy  up  to  a  maximum  of  8-1/2  by  14  inches  can 
be  recorded  on  one  image  frame.  Both  line  and 
continuous- tone  copy  can  be  reproduced  with 
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very  satisfactory  quality.  This  is  made  possi¬ 
ble  by  the  characteristics  of  the  sensitized  film 
and  by  the  nature  of  the  processing.  In  the 
Kodak  Minicard  System,  a  much  lower  contrast 
is  maintained  than  is  usually  the  case  for  photo¬ 
graphic  copying  purposes. 

After  the  camera  operations  of  exposing  the 
code  and  images,  the  photographic  film  is  proc¬ 
essed  in  roll  form.  The  Minicard  Film  Proc¬ 
essor  is  entirely  automatic  and  very  compact  in 
size.  Processing  is  rapid,  and  the  processed 
film  after  drying  can  be  passed  immediately 
through  a  device  called  a  film  chopper.  This 
device  cuts  the  film  into  individual  Minicards 
and  stacks  them  on  a  Minicard  stick.  The  Mini¬ 
cards  can  then  be  used  at  once  in  the  various 
machines  of  the  system. 

C.  Duplicating  Minicards 

Although  duplicating  Minicards  is  essentially 
the  straightforward  operation  of  making  a  con¬ 
tact  printing  exposure  from  a  Minicard  to  roll 


Master 


File  Copy 


Negative 


Positive 


Distribution  Copy  Negative 


film,  additional  capabilities  have  been  added  to 
the  duplicator.  In  the  duplicating  step,  provi¬ 
sion  has  been  made  for  adding  code  to  the  Mini¬ 
card.  This  capability  is  of  great  importance 
and  makes  the  duplicator  a  key  piece  of  equip¬ 
ment  in  the  system  rather  than  just  a  useful  ac¬ 
cessory. 

In  the  description  of  the  Minicard  code  field, 
reference  was  made  to  the  sorting  field.  This 
field  consists  of  the  first  two  columns,  which 
remain  blank  in  the  master  Minicard.  In  mak¬ 
ing  duplicates  from  the  master,  code  may  be 
entered  in  these  columns.  This  may  be  done 
from  punched  tapes  or  by  direct  input  from  a 
typewriter  keyboard.  It  will  be  noted  that  the 
entire  code  field,  as  well  as  all  images  on  the 
Minicard,  is  duplicated,  but  in  the  sorting  field 
additional  code  is  entered  as  desired.  The  code 
entered  during  the  duplicating  operation  is  used 
for  sorting  and  organizing  files  by  machine. 

This  is  a  feature  which  is  especially  important 
for  large  files. 

The  duplicating  capability  of  the  Kodak  Mini¬ 
card  System  makes  it  possible  to  disseminate 
documentary  material  widely  from  a  document 
center.  Duplication  is  possible  to  more  gener¬ 
ations  than  is  usually  the  case  in  photographic 
systems.  Very  acceptable  prints  can  be  made 
from  sixth-generation  Minicard  duplicates.  The 
generations  of  Minicard  duplicates  which  might 
be  made  by  a  document  center  are  shown  in  Fig¬ 
ure  6.  It  is  required,  of  course,  that  the  ma¬ 
chine  equipment  be  able  to  handle  both  positive 
and  negative  Minicards  of  any  generation  in  all 
the  operations  of  the  system. 


Second  File  Copy  Positive 


Retention  Copy  Negative 


“Hard  Copy” 
Enlargement 


Positive 


Fig.  6.  Duplicating  -  Generating  Sequence 


D.  Sorting  Minicards 

Included  in  the  Minicard  System  are  ma¬ 
chines  for  performing  various  sorting  opera¬ 
tions.  Sorting  is  carried  out  by  the  same  prin¬ 
ciple  as  in  conventional  punched- card  machines 

^  ^  reading  sta¬ 

tion  which  sorts  on  one  digit  at  a  time  in  a  des¬ 
ignated  code  column,  the  cards  being  directed 
beTo^  ‘en  receiving  magazines.  Sorting  can 
acter^  "“meric  and  alphabetic  char- 

In  what  is  known  as  the  “fine  sorter,”  two 
sets  of  ten  receiving  magazines,  each  with  a 
reading  station  preceding  it.  are  arranged  in  a 

thS  ctcle"iva^‘"/^^'’‘‘®  ‘ransported  around 
Each  malt  carrying  mechanism. 

Each  magazine  is  capable  of  both  receiving  and 
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feeding  cards.  These  features  have  made  it 
possible  to  program  this  machine  to  sort  suc¬ 
cessively  to  any  number  of  digits  without  atten¬ 
tion  by  an  operator.  The  small  size  of  the  Mini¬ 
card  makes  this  sorter  a  very  compact  machine. 

In  another  sorter,  which  is  called  a  “block 
sorter,”  the  reading  station  and  magazines 
function  much  as  in  the  fine  sorter,  although 
cards  are  moved  by  a  linear  transport  mecha¬ 
nism.  As  the  name  indicates,  this  sorter  can 
separate  cards  into  blocks  or  groups.  It  is  an 
advantage  of  this  design  that  it  is  possible  to 
attach  file  magazines  directly  to  the  sorter. 
Sorting  can  thus  be  done  directly  into  the  tile. 
File  units  consist  of  either  10- magazine  or  100- 
magazine  units,  each  magazine  unit  having  a 
capacity  of  2,000  Minicards.  Because  of  the 
small  size  of  the  Minicard,  these  file  units  can 
be  easily  handled  and  attached  or  removed  man¬ 
ually  from  the  sorter.  Provision  is  made  to 
index  a  100- magazine  file  unit  to  receive  Mini¬ 
cards  into  any  of  its  magazines  when  placed  in 
position  on  the  sorter. 

E.  Selecting  Minicards 

It  is  an  essential  function  of  an  information¬ 
handling  system  to  be  able  to  select  information 
on  the  basis  of  specified  question  data.  In  the 
Minicard  Selector,  searching  capability  has 
been  provided  to  a  high  degree  —  probably  be¬ 
yond  the  requirements  of  information  systems 
which  have  been  proposed  thus  far. 


basis  of  anything  beyond  what  has  been  entered 
in  the  Minicard  code  fields.  As  has  already 
been  described,  any  data  which  can  be  expressed 
in  alphabetic  or  numeric  characters  can  be  en¬ 
tered  in  any  order  in  the  open  field  of  the  Mini¬ 
card.  A  great  deal  of  flexibility  has  been 
achieved  by  providing  a  means  of  labeling,  by  a 
suitable  identification  symbol,  each  code  word 
entered  in  the  code  field.  Boundary  specifica¬ 
tions  can  also  be  made  in  order  to  specify  that 
certain  code  words  or  characters  must  be  asso¬ 
ciated  in  a  search. 

In  the  operation  of  the  selector.  Minicards 
are  fed  from  a  storage  magazine  at  handling 
speed,  past  a  reading  head  where  all  data  are 
read  out  of  the  Minicard  code  field.  These  data 
are  examined  in  the  electronic  circuitry  in  the 
selector,  and,  wherever  the  Minicard  code  data 
are  recognized  as  satisfying  the  specifications 
of  the  question  data  which  have  been  set  up  in 
the  selector,  the  Minicard  is  selected  and  di¬ 
rected  into  a  receiving  magazine.  Minicards 
that  have  not  been  selected  pass  into  a  different 
magazine. 

The  question  data  are  set  up  in  the  selector 
by  means  of  a  typewriter  keyboard  or  apunched- 
tape  input  and  also  by  switches  on  a  control 
panel.  The  question  words,  numbers,  or  char¬ 
acters  are  entered  by  the  typewriter  keyboard 
or  punched  tape.  The  logical  specifications  and 
boundary  specifications  are  set  up  on  the  con¬ 
trol  panel.  The  logical  relations  of  conjunction, 
disjunction,  and  negation  may  be  specified  in  the 
question.  All  words  or 
characters  may  be  recog¬ 
nized  on  the  basis  of  equal¬ 
ity.  It  is  also  provided  that, 
in  some  question-word  po¬ 
sitions,  recognition  may  be 
on  the  basis  of  “less  than” 
or  “greater  than.”  Thus, 
ranges  of  numbers  or  char¬ 
acters  may  be  selected. 
Figure  7  gives  a  brief  sum¬ 
mary  of  the  Minicard  Se¬ 
lector  control  specifications. 


F.  Minicard  Viewers 

Although  the  Kodak  Mini- 


QUESTION  SPECIFICATIONS- 

Characters,  Words  — 

Set  up  in  Selector  by  Keyboard 
or  Fhinched  Tapes 

Logical  Specifications  — 
Conjunction 
Disjunction 

Negation 

Set  up  on  Selector  Control  Panel 

Recognition  of  Equality, 
Inequality 

Set  up  on  Selector  Control  Panel 

Boundary  Specifications 

Set  up  on  Selector  Control  Panel 

Fig.  7.  Minicard  Selection  —  Control 


The  selector  capability  is  directly  related  to 
the  method  by  which  coded  data  have  been  en- 
tered  into  the  code  field  of  the  Minicard  record. 
Selection,  of  course,  cannot  be  made  on  the 


card  System  may  be  able  to  store,  handle,  se¬ 
lect  and  deliver  information  very  acceptably,  a 
great  measure  of  the  system's  success  will  de¬ 
pend  upon  the  satisfactory  performance  of  the 
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devices  for  viewing  the  information  on  Mini¬ 
cards.  Two  types  of  viewers  will  be  made 
available,  a  personal- type  viewer  and  a  desk- 
type  viewer.  The  personal- type  viewer  will  be 
portable  and  of  low  cost.  The  desk-type  viewer 
will  combine  a  projection- type  viewing  system 
with  a  semiautomatic  mechanism  for  feeding 
Minicards  from  standard- size  sticks.  There 
will  be  controls  for  indexing  to  particular  im¬ 
age  positions  on  a  Minicard.  After  viewing, 
Minicards  may  be  separated  by  directing  them 
into  different  receiving  magazines  in  the  viewer. 
The  desk- type  viewer  is  intended  to  give  the 
greatest  convenience  for  viewing  or  scanning  a 
fairly  large  number  of  Minicards. 

G.  Enlarging  Minicard  Images 

Although  information  in  the  Minicard  System 
can  be  made  available  by  viewing  devices,  en¬ 
largements  of  Minicard  images  to  original  size 
will  also  have  to  be  supplied  to  many  users  of 
the  system.  The  enlarger  is  an  automatic  de¬ 
vice  which  may  be  set  to  supply  either  enlarge¬ 
ments  of  all  the  images  on  a  Minicard  or  an  en¬ 
largement  of  the  first  image  frame  only.  It  may 
be  convenient  to  make  the  first  image  frame  on 
the  Minicard  the  record  of  the  document  ab¬ 
stract.  Thus,  it  would  be  possible  to  supply 
rapidly,  on  demand,  enlargements  of  only  the 
abstracts  from  a  group  of  Minicards.  Enlarge¬ 
ments  from  Minicard  images  to  microprint  can 
be  made  if  required.  This  will  be  of  interest  to 
information  centers  which  make  extensive  use  of 
microprint  and  now  have  microprint  readers 
available.  Where  the  bulk  and  cost  of  full  en¬ 
largements  become  a  disadvantage,  enlargement 
to  microprint  images  may  well  be  considered. 
Processing  of  the  sensitized  material  which  has 
been  exposed  in  the  enlarger  may  be  done  rap¬ 
idly.  Both  wet  and  dry  processes  are  available. 

H.  Minicard  Files 

Reference  has  already  been  made  in  this  dis¬ 
cussion  to  Minicard  files  in  connection  with  the 
operation  of  sorting  directly  to  the  file.  The 
Minicard  files  are  made  up  of  aggregates  of  the 
standard  magazine  which  is  designed  to  receive 
the  full  capacity  of  a  Minicard  stick  —  2,000 
Minicards.  For  certain  purposes,  it  will  be 
convenient  to  handle  Minicards  in  10-magazine 
file  units;  in  other  cases,  100-magazine  file 
units.  Minicards  can  be  removed  manually  from 


the  magazines  of  the  file  units  by  means  of  the 
Minicard  stick.  A  100-magazine  file  unit  occu¬ 
pies  a  volume  of  about  a  cubic  foot.  The  infor¬ 
mation  capacity  of  this  unit  is  roughly  equiva¬ 
lent  to  the  documentary  material  which  can  be 
kept  in  100  conventional  four  drawer  letter  files. 
For  a  file  of  2,000,000  Minicards,  roughly 
equivalent  to  1,000  file  cabinets  of  documentary 
material,  the  Minicard  magazines  will  occupy  a 
cabinet  about  15  by  30  by  50  inches  in  size.  The 
work  area  and  storage  file  of  some  10,000,000 
Minicards  could  be  placed  conveniently  on  a 
floor  area  of  about  ten  by  ten  feet. 


m.  CAPABILITIES  OF  THE  KODAK 
MINICARD  SYSTEM  WITH  REFERENCE 
TO  PROBLEMS  OF  DOCUMENTATION 


A.  Machines  for  Documentation 

In  the  last  decade  or  so,  there  has  been  an 
increasing  pressure  from  the  public  which  uses 
information  to  see  that  something  is  done  about 
the  difficulties  of  disseminating,  storing, 
searching,  and  using  documentary  information. 
As  the  amount  of  this  information  has  continued 
to  build  up,  the  difficulties  for  the  people  de¬ 
siring  to  use  the  information  have  increased. 
For  some  time  there  has  been  the  hope  that 
modern  machines  would  rapidly  relieve  many  of 
the  difficulties,  but  progress  in  this  connection 
has  been  somewhat  disappointing.  There  are 
indications  that,  up  to  the  present,  record  me¬ 
diums  have  not  had  the  proper  characteristics 
for  information-handling  purposes.  Storage  re¬ 
quirements  and  input-output  characteristics  of 
available  machine  system.s  have  not  been  en¬ 
tirely  suitable  for  what  has  been  needed.  Con¬ 
sequently,  there  has  been  little  incentive  to 
attempt  to  apply  these  machine  systems  to  doc¬ 
umentation  purpose#,  especially  to  the  needs  of 
the  larger  document  centers. 

The  Kodak  Minicard  System  has  many  char¬ 
acteristics  which  can  help  to  satisfy  the  present 
documentation  needs.  Especially  for  larger 
Dies  does  the  system  have  attractive  features 
The  outstanding  capabilities  of  the  system  for 
documentation  are  listed  in  Figure  8.  The  dis¬ 
cussion  which  follows  points  out  how  these  capa¬ 
bilities  give  the  Minicard  System  certain  advan¬ 
tages  over  systems  which  have  been  available 
up  to  this  time. 
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SUMMARY 

SOME  CAPABILITIES 
OF  THE  KODAK  MINICARD  SYSTEM 
FOR  DOCUMENTATION 

1.  The  system  handles  graphic  and  digital 
information  in  one  record  medium. 

The  Minicard,  a  discrete  record  unit, 
has  a  high  information  capacity  and  a 
high  activity  capability. 

2.  The  system  has  an  efficient  record 
duplicating  capability. 

3.  Document  information  in  the  system 
may  be  delivered  directly 

4.  The  system  provides  the  input-output 
convenience  and  file  space  advantages 
required  for  large  files. 

5.  The  system  has  capabilities  for 
organizing  files  by  machine.  This 
makes  possible  relatively  short  search 
times  for  large  files. 

6.  The  system  has  searching  capability 
to  satisfy  the  requirements  of  present 
information  systems. 


Fig.  8. 


These  insights  into  the  potential  of  niieromation  or  other  tech¬ 
niques  of  antoniatic  search  make  some  of  our  present  practices  of 
microrecording  seem  antediluvian  by  comparison.  But  for  certain 
applications  and  for  economic  reasons,  many  of  our  present  forms 
of  microrecording  will  remain  in  use. 


PRESENT  CLASSIFICATION  TECHNIQUES 

We  have  seen  that  ela.ssification  is  the  basic  problem  in 
machine  applications  of  information  retrieval.  Likewise  it  is  the 
basic  problem  with  our  iirescnt  forms  of  microrecording.  Some 
forms  of  microrecords  facilitate  search  due  to  decimal  arrange¬ 
ments;  others  are  flexible  and  may  be  adapted  to  different  systems 

with  different  degrees  of  suitability. 

Microfilm,  like  color  television  of  a  few  years  ago,  has  a  variety 
of  mutually  incompatible  coding  or  indexing  systems  available, 
no  one  of  whicli  would  be  adeiiuate  for  even  onr  presently  known 
needs  for  machine  search.  It  will  require  an  American  Standard 
Coding  System  to  be  developed  under  the  guidance  of  the  American 
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Standards  Association  to  make  it  possible  for  data  to  be  inserted 
whieli  can  be  retrieved  for  the  -reatest  •rood  of  tlie  frreatest 
number  of  individuals. 

Xo  matter  what  the  system,  files  of  microrecords  must  be 
indexed  in  order  to  facilitate  seareli.  The  entire  procedure  may 
be  undertaken  either  by  the  commercial  comjiany  that  photo<*i a jihs 
or  ]irocesses  the  microrccord  or  by  the  owner  of  the  orifjinal  lecoids. 
Determiuino-  the  type  of  system  of  indexino',  codin^L  or  catalot^inf*’ 
for  a  limited  number  of  items  is  not  difficult  because  the  micro- 
i-ecord  normally  is  classified  in  the  same  manner  as  the  orifjfiual 
i-ecord.  The  physical  characteristics  of  the  microrecord  facili¬ 
tate  rather  than  retard  search.  ^Mechanical  or  electronic  selection 
may  become  feasible  where  such  selection  was  not  jiossible 
with  the  original  record  because  of  its  size.  Such  classifica¬ 
tion  will  appear  on  the  finished  microrecord  whether  it  is 
an  individual  Microcard,  Headex  Microprint,  film  striji,  sheet  film, 
or  reel  of  microfilm.  The  jiroblem  is  that  of  classifyinjr  or  arran^iiijs: 
the  entire  microrecord  collection  in  a  form  that  will  expedite 
reference.  It  is  neces.sary  to  use  housing',  containers  or  cabinets, 
with  proper  guides  foi'  the  microrecords  despite  the  classification 
on  each  individual  microrecoi'd.  Vertical  files  to  house  iMicrocards 
or  microfilm,  or  suitable  shelving'  for  Readex  i\Iicro])rint  and  Micro- 
lex  may  have  to  be  i)urchased.  Sometimes  it  is  possible  to  ntilize 
existing  equipment,  but  i)ro|)er  housing  of  microrecords  is  an  in¬ 
trinsic  part  of  facilitating  search.  K([uipment  that  is  not  capable 
of  containing  the  microrecord  collection  adeipiately  should  not 
be  emploj’ed. 


M icroprint  ( Offset-Printed  Micro-opaques) 

Each  microprint  sheet  of  the  Readex  IMicroprint  Corporation 
IS  ()  by  9  inches  in  size.  The  classification  on  the  individual  sheet 
conforms  to  the  original  record.  Each  sheet  may  contain  as  many  as 
100  pages  of  a  book  iu  a  uniform  arrangement  of  10  rows  each 
containing  10  pages  (Figure  1).  If  the  microprint  is  that  of  a 
newspajier,  the  arrangement  may  be  a  series  of  5  rows  of  5  pao-es 
each,  depending  on  the  size  of  the  original  newspaper  page.  Such 
nniformity  makes  use  in  a  projector  comparativelv  easv  The 
munerical  seipience  of  pages  conforms  to  the  originar  record.' 
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Fig.  1.  Eeaclex  Microprint. 
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.Microprint  sheets  are  iiornially  kept  in  cloth-bound  slij)  cases.  A 
slip  case  holds  approximately  3  inches,  or  over  200  sheets,  of  inicu)- 
print.  Each  sheet  contains  the  title  of  the  ori»inal  work,  the  in¬ 
clusive  i)ag‘es  on  the  sheet,  and,  if  necessary,  the  tlate.  ihis  infoi- 
mation  can  be  read  without  enlargement.  Ihe  slip  case  can  be 
classitied  or  cataloged  in  the  same  manner  as  a  book,  and  because  of 
its  size  it  can  be  plac('d  under  its  proper  classification  on  library 


shelving  with  an  existing  book  collection.  Chronological  arrange¬ 
ment  of  the  slip  cases  is  preferable  if  the  material  recorded  is  a 
])eriodical  or  newspa])er.  Microprint  can  also  be  filed  in  a  filing 
caliinet  without  the  sliji  case,  (fuides  may  then  be  utilized  to  sec- 
tionalize  the  sheets.  If  microi)rint  is  classified  according  fo  an 
exisfing  system  along  with  other  books,  the  catalog  card  should 
identify  the  work  as  a  microprint  edition.  (Colored  catalog  cards 
may  l)e  used  to  indicate  microrecords.) 


T\I icrocards  (Pliotoprinted  Micro-opaques) 


iMicrocards  are  ])ositive  ])hotogra])hic  jn-ints  (opa(pie)  3  by  5 
inches  in  size.  A  card  usually  contains  from  36  to  48  pages  of  copy, 
but  it  can  contain  as  many  as  lOO  pages.  If  necessary,  both  sides  of 
the  card  can  be  used.  The  number  of  pages  on  a  card  depends  on  the 
size  of  the  original  copy  and  the  reduction  factor  used.  Xoriually 
the  eai'ds  are  viewed  in  a  jn-ojector,  but  tliey  can  be  consulted 
easily  with  a  small  hand  lens  about  eight-  or  ten-power.  The  hand 
lens  is  not  desirable  for  extensive  readin'^’ 


At  the  top  of  each  iMicrocard,  or  on  the  reverse  side,  are  classi¬ 
fications  or  titles  which  are  visible  without  enlargment.  These 
classifications  may  conform  to  tho.se  of  the  original  records.  They 
may  be  a  code  number,  an  accession  number,  or  any  other  tvpe  of 
classification.  The  title  and  date  of  the  recorded  material  and  for 
lieriodicals,  the  date  and  volume  and  page  niimliers  may  also  ap- 
pear,  and  there  may  be  a  notation  that  a  card  is  one  of  li  .series  on 
a  gnven  subject  (Figure  2).  Such  notations,  being  visible  without 
enlargement,  facilitate  search  and  hling. 

Because  of  thei,-  size,  Mieroear.fs  are  uoruiallv  liousod  i„ 
diauers  3  by  a  inebes  in  vertieal  flies,  Tlio  drawer  label  sboiild 
n  d.eatc  Ibe  eontents,  and  snides  sliould  be  emploved  lo  ti,e 

Mieroeards  properly.  W„en  llie  Mieroeard  ediliin,  is  dilT  of  ■ 

-  01  penodieal  and  its  elassifleation  conforms  to  tbat  of  oilier 
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>40.5  Chemistry— Periodicals.  Q  D  1 

'eitschriftanorg.u.  allgem.  Chera.  [v.67,  1910-Cd.  1  (of  ll)-3  p.l.,  p.  P4l] 
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Fig.  2.  Microcard.  (Courtesy  of  Microtext  Publishing  Corp.) 


works  contained  in  a  li])rary,  the  catalog-  card  .shonld  sliow  that 
the  edition  is  in  Microcard  form  and  shonld  give  the  precise  location 
(cabinet  and  drawer)  of  the  iMicrocard  edition. 

Standards  for  IMicrocards  were  established  by  the  National 
iMicrocard  Committee  of  the  American  Standards  Association,  and 
there  have  been  .some  slight  amendments.  The  revision  of  Aiign.st 
15,  195:3,  to  the  iMicrocard  Code  is  now  (1955)  in  the  hands  of  Sec¬ 
tional  Committee  ril5  of  the  Association.  It  has  to  be  submitted 
to  the  Association  for  approval.’^ 


Microlex 

A  ri'latively  new  technique  in  ojiacpie  microrecords  is  the 
product  of  the  iMicrolex  Corporation  of  Rochester,  New  York, 
basically  they  are  rejirodncing  photogi-aphically  fi-om  a  sheet  film 
negative  200  jiages  of  a  book  on  each  side  of  a  card  approximately 
by  8i/>  inches  in  size  (see  Figure  3).  This  is  another  variation 
of  a  decimal  arrangement  to  facilitate  .search.  It  is  iiartienlarly 

*  For  guidance  in  titling,  cataloging,  and  classification  of  Microcards,  it  is 
reproduced  in  Appendix  F,  pages  43  9  to  422. 


990  980  970  960  950  940  930  920  910  900  890  880  870  860  850  840  830  820  810  800 


Fig.  3.  Microlex.  (Courtesy  of  :Microlex  Corp.) 
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unique  in  the  volume  of  material  recorded  on  one  card.  This  com- 
l)any  also  markets  a  reader  to  accommodate  this  card.  The  original 
objective  was  to  produce  in  microrecord  form  legal  material  which 
because  of  its  nature,  recjuires  a  larger  format  than  the  conventional 
Microcard.  Primarily  these  micik)eards  consist  of  reported  eases, 
but  other  tyi)es  of  legal  literary  work  may  he  adapted.  The  INIicro- 
lex  Corporation  i)lans  to  otter  some  of  the  subscription  publications 
made  up  of  the  units  of  the  Annotated  Reports  System  of  the 
Lawyers  Co-operative  Ihiblishing  Company  which  contains  more 
than  800  volumes.  Publication  for  other  publishers  will  also  be 
undertaken  in  the  legal  and  other  fields  of  publishing  where  the 
subject  matter  is  sutticiently  consecutive  and  voluminous. 


Microfilm 

jMicrottlm  is  normally  housed  in  vertical  tiling  equipment  of 
sizes  that  vary  with  the  microfilm  a})plicatiou ;  for  example,  ma¬ 
terial  may  be  recorded  in  the  form  of  reels  or  frames  inserted  in 
jacket  cards  or  enveloi)es,  or  as  individual  positives  and  negatives 
of  70mm  film. 

Labeling  Reel  Jioxes.  Reels  of  microfilm  should  be  kept  in  card¬ 
board  reel  boxes  (4  by  4  by  f  O/KJ  inches)  in  outside  dimensions. 
The  cardboard  shoidd  be  as  free  as  [)ossible  of  sulfur,  pjach  reel 
box  should  plainly  indicate  the  contents  of  the  reel  on  the  box 
label  and  be  ])laced  on  the  narrow  end  in  the  cabinet  drawer  with 
the  label  face  up.  Supplemental  data  can  be  recorded  on  the  side  of 
the  reel  box  if  there  is  insufticient  room  on  the  label  iPigure  4). 
The  rows  of  microfilm  boxes  or  cartons  can  be  keyed  to  indicate  the 
correct  ])osition  of  the  cartons  within  the  drawer.  Varicolored  ink, 
marking  crayon,  or  plastic  tape  may  be  used  to  show  the  correct 
seiiuence.  Diagonal  lines  can  be  made  for  a  series  of  10  boxes  or  the 
entire  row  (Figure  5).  The  colors  may  be  varied  according  to  row 
or  drawer.  Any  misfiled  reel  box  is  instantly  revealed  by  such  a 
.sy.stem.  The  information  at  the  beginning  of  the  reel  should  cor¬ 
respond  with  that  on  the  reel  box  label  as  a  precaution  against  filing 
a  reel  in  the  wrong  box.  If  identical  information  of  this  nature 
ajipears  at  the  beginning  and  end  of  each  reel, 
tendency  for  the  user  not  to  rewind  reels  unless  ‘start  or  end 
targets  are  used.  The  drawer  label  should  note  the  contents  of  each 
rovv  of  reel  boxes.  Classification  of  the  reels  normally  follows  that 
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Filmfile  Number 

Department  Name 

Description  of  Film  Contents 

Identification  of  First  Document  on  the  Film 


Identification  of  First  Document  after  each 
Microdex  Point 


Identification  of  Last  Document  on  the  Film 


Film  Control  Number 
Project  Control  Number 


Fig.  4.  Reel  bo.x  with  labels.  (Courtesy  of  Remington  Rand,  Inc.) 


of  the  original  doeunients. 
should  .show  that  tlie  edition 
tion  to  its  jihysical  location. 


l^^or  printed  works,  the  catalog  card 
IS  available  in  microfilm  form,  in  addi- 


in  P'-«l'ln>ns  involved 

- a^,„^  and  organ, zinjx  nncroHln,  collections  at  large  pnl.lie 


“Microfilm  and  Microfacsimile  Publicat 
•Old  Join,  Rather,  Library  Trends,  October  1955 


by  Hubbard  W.  Ballou 
186. 
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and  college  libraries.  They  state  that  “a  11)47  review  of  niierofiliii 
eataloguing  at  thirteen  large  researeli  libraries  showed  that  these 
libraries  were  nearly  evenly  divided  between  using  some  variety 
of  accession  number  alone  and  using  such  a  number  in  connection 
with  classification  letters.  An  informal  survey  in  11)50  seemed  to 
indicate  a  trend  toward  broad  classification.” 

liidcxiiuj  Microjihn  Heel  Conle)its.  Certain  types  of  necessary 
signals  and  information  must  be  i)repared  and  microfilmed  with 
the  original  material.  Such  procedure  facilitates  search  and,  when 
necessary,  certifies  the  authenticity  of  the  microfilm  record. 

Some  of  this  identification  can  be  the  same  tj'pe  size  as  the 
original  record.  It  is  desirable  to  have  subdivisions  prepared  in 
type  sizes  that  are  in  sufficient  contrast  to  the  original  material. 
Such  em])hasis  easily  attracts  the  eye  of  the  user  and  enables  him 
to  locate  material  more  (piickh'.  Kach  microfilm  reel  should  have 
a  special  title  of  its  own  that  is  visible  to  the  naked  eye  despite  any 
title  page  that  the  microfilm  work  may  have.  This  enables  the  reel 

contents  to  be  identified  readily. 

Guides  or  targets  .should  appear  on  the  microfilm  reel  in  the 

following  sequence : 

(a)  Special  titling  of  microfilm  reel  (exaggerated  type  size). 

(b)  Under  certain  circumstances,  information  indicating  who 
made  the  reel,  when,  and  under  what  auspices  should  follow  the 
special  title.  This  may  be  a  declaration  of  intent  (Figure  6)  to 
show  that  the  industrial  records  microfilmed  are  actually  those  of 
the  comi)any  concerned.  It  may  also  certify  the  destruction  of 
original  records.  Such  certificate  should  be  signed  and  dated  by  the 

j)erson  authorized  to  do  so. 

(c)  Title  ])age  or  title  guide  to  film  contents. 

(d)  Index  to  contents. 

(e)  Subdivision  gindes  should  be  i)laced  in  their  proper  se- 
nuence  tl.rc.uKl.out  the  Hint.  Tf  Ihet-e  tire  ..«  st.bdivisio.is  or  suh- 
headiiifts,  tritides  may  lie  used  to  separate  the  reel  eoiiteiit  at  regular 

(f)  Correction  targets  should  be  placed  immediately  after  am 
error  detected  by  a  oaiiiera  operator  and  rephotograplied  iiiime.  ■ 

iatelv  following  tbe  correction  target. 

‘(O)  A  eertilicatioi.  of  tbe  autbeuticity  of  the  eouteiits  of  t be 
Him  .nay  be  desired  (Figure  7).  It  slio.tld  contain  tbe  name  ot  the 
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DECLARATION  OF  INTENT 
AND  PURPOSE 

I,  _  employed  by  G). 

do  hereby  declare  Ihot  the  records  micronimed  herein,  ore  octwol  records  of  the 
.created  during  its  normal  course  of  business  ond  that: 

It  is  the  express  intent  and  purpose  of  this  organization  to  destroy  or  otherwise  dispose 
of  the  original  records  microphotogrophed  herein,  ond  thot: 

The  destruction  or  disposition  of  the  records  microphotogrophed  on  this  reel  is  only  to  be 
accomplished  offer  inspection  of  the  microfilm  to  ossure  completeness  of  coveroge,  and  that 

It  is  the  policy  of  this  organization  to  microfilm  ond  dispose  of  originol  records  os  port  of 
the  plonned  orgonizotionol  operating  procedure. 


Dote. 

Place  A/,  y 


TDche. 


Fig.  6.  Declaration  of  intent.  (Courtesy  of  Remington  Rand,  Inc.) 

owner  of  the  records,  the  precise  records  contained  on  the  reel,  and 
a  statement  to  tlie  effect  that  the  tilniing-  meets  the  reciuirements 

of  the  National  Bureau  of  Standards;  it  should  be  signed  by  the 
camera  operator. 

(h)  The  declaration  of  intent  can  be  repeated,  if  desired  at 

the  end  of  the  film.  ’ 

(i)  Jtaterial  that  was  missing  cluring  the  original  fllnhim  or 
P  lotograplneally  nnsatisfaetory  can  he  spliced  on  at  the  end  of” the 
leel  111  the  form  of  an  aiipendix.  Siieli  material  should  he  preceded 
i.v  an  appendix  target  (Figure  8)  indicating  the  start  of  the  appen¬ 
dix.  I  should  he  followed  hy  a  target  indicating  the  end  oV  the 
appem  ,x  ihigure  II).  lioth  targets  should  state  the  reasons  for  the 
aiipendix  and  he  signed  hy  the  camera  operator. 

In  some  cases  additional  “start”  and  “end”  +-ivo.,xf  t 

used  to  i  d^ate  the  heginning  and  the  end  Tf  tlie':'i?::fi;:^  7 

to  u.::  an  Ueiid"'::.;?^?'  ‘-'.ssary 

camera  operator  whe)i  an  omri'on' is  no[feed r'  it  In  T'*"''  ' '' 
ni  correct  setpieiiee  in  the  original  material  h’y  the  pel  s, ms 'prepay 
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MICROOEX  AUTHENTICATION  OUIDE  iM-ll) 


CERTIFICATE  Of  AUTHENTICITY 

THIS  IS  TO  CERTIFY  Ihol  th«  micropholvgropht  Appearing  on  this  FlIm-FlU 
SlaHinf  with. 

Ending  with-  _ or* 

occwfol*  ond  compUt*  r*productiont  of  tho  rocordt  of  iContpony  ond  Dopt^K^ 

_ 9%  dolivorod  in  tho  rogulor  courio  of 

businoftt  for  photographing. 

It  it  furthof  cortiRod  thot  tho  microphotogrophie  procottot  wofo  occomplithod  In 
o  monnor  and  on  Rim  which  moots  with  roquiromonts  of  tho  Notional  iwroov  of  Stondords 
for  pormanont  microphotogrophic  copy. 


Ooto  produ<od_Llu21/. 


IL 


n,  «iz 


Floco 


u>rr'  /  ' 


LAM. 


£r  'hn^cwn , 


0»*r«iw 


Fio.  7.  Certificate  of  authenticity.  (Courtesy  of  Remington  Band,  Tnc.) 


Fig. 


8.  Target  indicating  start  of  appendix. 
(Courtesy  of  Remington  Rand,  Inc.) 
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PROJECT  NO. 


/ 


MICROOCX  AfPfNOfX  CiXTIFICATI  (M.I3) 


REEL  NO. 


I  hereby  certify  Ihot  the  micrephote^ repht  oppeering  between  *'  Slert  ef  Appen- 
dia  **  end  this  "Appendia  CertiAcete "  ere  true  cepiet  ef  the  recerdt  which  were 
mitfting  er  proved  wnteticfectery  on  intpeclien  of  the  erifinel  Microfilm  Kell 
^ _ end  ere  tpliced  to  the  oripinel  roll 

H  it  further  certified  Ihet  the  microphotefrephic  precettet  were  eccemplithed  in 
e  menner  end  on  film  which  moett  with  reguirementt  of  the  Nertienel  Iwreee 
of  Stenderdi  for  permenent  microphetogrephic  copy. 


city  state  SifMtwre  ef  Cemeee  Operetec 

uln/m  “TluAf 


End  of 

APPENDIX 


Fig.  y.  Target  indicating  end  of  appendix.  (Courtesy  of  Rem¬ 
ington  Rand,  Inc.) 

ing  the  material  for  pliotograpliiiig.  Re.solutioii  cliart.s  and  density" 
targets  may  also  be  included  for  additional  guidance. 

Individual  problems  may  create  variance  in  the  style  and 
placement  of  targets.  Targets  provided  by  microfilming  companies 
may  be  adequate,  but  generally  tlie  arrangement  of  targets  follows 
the  procedure  outlined  in  the  preceding  iiaragraphs,  althongli  it  may 
be  varied  to  meet  individual  problems. 

Indexing  i^heet  Film.  TOinm  film  and  sheet  film,  transparencies 
in  positive  or  negative  form,  are  indexed  in  innch  the  same  manner 
as  Jl.crocarfls  (Figure  10).  Again,  the  .system  of  indexing  follows 
lat  of  the  original  reeords,  and  necessary  data,  including  classi- 
eation,  coding,  and  accession  minihers,  can  appear  at  the  top  of 
each  positive  or  negative.  Sheet  film  (or  inieroficlie)  is  prepared  in 
the  usual  photographic  Him  sizes,  45  hy  (iO,  GO  by  90.  90  hv  120mm 
and  so  on,  hut  many  lihrary  formats  are  in  the  range  75  liv  195’ 
.4  by  104,  100  by  150,  104  by  148mm.  There  are  larger  sizes  Im 

(a)  Accession  Records.  For  purposes  of  recording  it  may  be 
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Cebetbuch  mit  lateinischem  und  deutschemText 

P^^x;or-nenthandschrift.  15.  Jahrhundert.  Stadtbibliothek  Frankfurt  am  Main, 
Signatur;  Ms.  Germ.  oct.  28  =  Ausst.  41  ^1-^  178-179 


Fig.  10.  Title  on  sheet  film.  (Courtesy  of  Nederlauds  Document  Eeproduetie  N.  V.) 

})referable  to  use  simple  aeeessioii  numbers  in  order  of  accession 
(Figure  11)  wbeu  pliotograpliiug  original  record  in  sheet  form 
ill  order  to  reduce  tlie  time  consumed  in  printing  or  hand  lettering 
data  pertaining  to  the  original  material  recorded  on  each  sheet  film 
positive  or  negative.  This  is  feasible  if  one  or  more  duplicate  nega¬ 
tives  are  kept  in  storage  and  if  an  accession  record  is  kept  of  the 
number  and  contents  of  each  piece  of  sheet  film,  positive  or  negative. 

An  accession  list  corresponding  to  the  accession  numbers  aiipearing 
on  the  sheet  film  must  be  kept  in  book  form,  or  on  file  cards  it  mter- 
filiug  is  necessary.  The  accession  record  should  also  indicate  the 

contents  of  each  piece  of  sheet  film.  .  ,  ,  ,  •  +  • 

(b)  Adpiiabetical  Catalog.  It  is  also  advisable  to  mamtani  an 

alphabetical  catalog  of  the  sheet  Him  in  conjunction  with  the  acces¬ 
sion  list  or  record.  This  might  be  arranged  by  title,  subject,  oi 
ever  indexing  procedure  is  followed  with  the  original  records.  T 
should  also  contain  the  accession  number.  Tf  both  an  accession  is 
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Fig.  11.  Accession  nninber  and  classification  on  jacket  of  70mm. 
positive.  (Courtesy  of  University  Microfilms.) 


fiiul  an  alphabetical  catalog'  are  inaintained,  it  is  possible  to  replace 
readily  any  slieet  film  positives  or  negatives  that  are  misfiled,  dam¬ 
aged  or  lost.  When  accession  nnmhers  are  monnted  with  the  original 
record  before  photograiihing,  sn])plemental  indexing  or  cla.ssifica- 
tion,  tthich  may  appear  on  the  ])rotective  jacket,  cannot  cause  con¬ 
fusion.  It  additional  prints  are  made  and  cross-filed  nnder  the 
apinopriate  classification  or  heading,  the  accession  and  alphabetic 
index  can  be  eliminated.  This  procedure  will  increase  the  volume  of 
the  file  and  therefore  may  not  be  desirable  in  some  files  because  of 
the  increased  consumption  of  sjiace  and  the  lack  of  protection  against 
loss.  This  in-ocednre  may  be  employed  for  TOnnn  microfilm  and  for 
larger  sizes  of  sheet  film  inclnding  photographic  negatives. 

Sheet  him  shonld  be  inserted  in  protective  jackets  to  prevent 
abrasion  dne  to  handling  and  general  use.  Protective  jackets  inav 
be  pa])er  and  opaipie,  or  transparent  and  made  from  acetate. 

thrsi?w^'f^'^^-V''^-^  advantage  of  giving  greater  protection  to 
_  hbn  if  it  is  used  for  projection,  becan.se  the  jacket  can  be 
kept  «„  the  sheet  film  eve,,  i„  a  ,.eade,..  Ileweve,-,  lith  types  of 
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jackets  can  be  classified  in  any  manner  desired  to  indicate  the 
contents  of  sheet  film.  Acetate  jackets  can  he  obtained  slightly 
larger  than  the  sheet  film  with  an  opaque  white  band  on  one 
edge  of  the  jacket  that  can  be  used  for  classification  or  indexing 
jnirposes.  xV  sjiecial  ink  must  be  used  to  make  such  identification  on 
acetate  jackets. 


Cumulative  Microfilm.  Originally  microfilm  was  available  only 
in  reel  form,  and  there  was  some  criticism  because  of  the  inability 
to  locate  a  sjiecitic  image  (juickly  in  a  long  reel  of  film.  There  were 
also  occasions  when  several  persons  made  sinndtaneous  requests  for 


different  images  on  the  same  reel  of  film.  These  difficulties  have 
been  removed  by  the  use  of  “cumulative’’  or  “open-end  ’  microfilm 
which  consists  of  jacket  or  aperture  cards  into  which  individual 
frames  or  strips  of  microfilm  have  been  inserted.  Multiple  readers 
are  used  when  it  is  necessary  to  service  more  than  one  person 
simultaneou.sly .  These  cards  vary  in  size,  color,  constiuction,  and 
application.  There  are  standard  sizes,  but  cards  can  be  varied  to 
contain  one  or  more  sizes  of  microfilm  if  desired.  This  technique 


has  made  it  possible  to  index  a  single  microfilm  image  or  a  portion 
of  an  image  by  using  aperture  cards  or  jackets  to  index  several 
microfilm  frames  relating  to  the  same  subject. 


The  cards  may  be  constructed  of  paper  or  acetate  or  com¬ 
binations  of  both.  Classification  and  indexing  can  appear  directly 
on  the  jacket  or  apei-ture  card.  Punched  aperture  cards  may  be 
used  for  mechanical  search. 

Tn  the  United  States  some  of  the  principal  distributors  for 
these  cards  are:  Remington  Rand,  315  Fourth  Avenue,  New  York; 
and  the  Filinsort  Division  of  the  Dexter  Folder  Co.,  :)(l  South  1  earl 
Street  Pearl  River,  New  York.  Remington  Rand  nses  card  .laekets 
into  which  individual  frames  or  strips  of  microfilm  raa.v  he  inserted. 
They  also  have  availahle  cards  laminated  with  acetate  that  seal  in 

and  protect  the  microfilm  strips.  o  •  ,  .  a 

Film.sort  mannfaetnres  the  greatest  variety  of  laeket  and 
aperture  ear.ls.  They  offer  .jacket  cards  that  accoiiimodafc  severa 
frames  of  mierotilni  of  one  sise  and  permit  the  insertmn  of 
several  frames  of  microfilm  of  a  different  size.  The  aceta  e  .lacke  s 
contain  apertures  for  the  insertion  of  iilentiticafion  of  the  micio- 
film  record  (Figure  12).  They  also  have  acetate  cards  to  vine 
paper  has  heen  attached,  across  the  top  or  hottoiii  for  notations  oi 


Filnisort  jacket.  (Courtesy  of  Filinsort  Division  of  Dexter  Folder  Co.) 
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classification  of  the  contents  of  the  card.  A  third  type  of  card  is 
made  from  re^'iilation  card  stock  with  apertures  to  accommodate 
tlie  desired  film  size;  acetate  is  laminated  to  the  card  stock  over 
tlie  openings  to  permit  the  insertion  of  strips  of  film.  An  insertion 
tool  is  provided  which  can  be  used  for  insertion  or  extraction  of 
film.  One  of  their  newest  developments  is  the  Vidifile  jacket.  This 
is  a  transparent  acetate  jacket  with  sealed  ends.  The  strips  or 
frames  of  film  are  insertetl  through  a  slit  that  runs  the  entire  length 
of  the  pocket  for  each  stri})  or  series  of  frames.  Pilmsort  also  manu¬ 
facture  an  aperture  or  window  caial  which  consists  of  acetate  lam¬ 
inated  to  the  card  stock  and  an  adhesive  protected  by  a  glassiiie 
covering.  The  glassine  covering  is  i)eeled  otf  and  an  individual 
microfilm  frame  pressed  to  the  adhesive  on  the  acetate.  Permanent 
adhesion  takes  place  under  slight  jiressure.  Such  aperture  cards  can 
he  used  for  mechanical  search  and  coded  accordingly  (Figure  13). 

Paper  positives  (instead  of  film  positives)  may  be  made  directly 
from  the  film  negative.  The  trade  names  are  “Microtape”  and 
“IMicrostrip.”  They  can  be  made  to  adhere  to  an  ordinar.y  rag- 
stock  file  card  of  any  size  and  interfiled  according  to  any  classifica¬ 
tion.  Although  a  film  trans})arency  is  “sharper”  than  an  opaque, 
this  method  of  using  i)a})er  ])ositives  is  more  economical  because  it 
eliminates  the  expense  of  jacket  or  ai)erture  cards  through  the  sub¬ 
stitution  of  less  expensive  file  cards  yet  permits  classification  in  the 


same  manner. 

Film  Sti'ips.  Strips  of  microfilm  containing  10  images  are 
commonly  employed  in  Europe^  (Figure  14).  The  film  strips  may 
he  kept  in  individual  jackets  upon  Avhich  classification  entries  can 
be  made,  or  they  may  he  kept  in  a  holder  which  will  accommodate 
5,  10,  15,  or  more  strips  (Figure  15).  The  holder  in  turn  can  be 
inserted  in  a  pouch  in  one  side  of  a  thin  cardboard  slij^  case 
(Vi  by  6  by  9  in.).  The  other  side  of  the  slip  case  has  room  for  a 
complete  index  of  each  mici'ofilni  frame  or  striji.  A  title  label 
giv'ing  general  contents  of  the  slip  case  can  he  pasted  on  the  inside 
of  the  cover,  and  the  spine  of  the  slip  case  has  room  for  an  acces¬ 
sion  or  classification  number.  Material  housed  in  this  mannei  can 
be  placed  on  shelving  along  with  material  of  similar  natiire;  a  caid 


Tn  France  3i5nim  film  strips  are  coniinonly  210nim  in  length  and  usually 
contain  10  pages  as  nncrofran.es  and  a  title  or  classification  guide  to  the  strip. 
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Fig.  13.  Filmsort  aperture  card.  (Courtesy  of  Fibiisort  Division  of  Dexter  Folder  Co.) 
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Fk;.  14.  Film  strij).  (Courtesy  of  Carl  Zeiss,  Jeiia.j 


Fig.  If).  Filing  pouch.  (Courtesy  of  Tliomson-Houston  Cie.) 


catalog-  would  be  necessary  to  locate  the  material.  There  are  numer¬ 
ous  variations  of  this  method  of  classifying  strip  film. 

SECURITY  CONTROLS 

The  problem  of  the  control  of  military  reports,  classified 
matter  or  such  data  that  are  restricted  for  security  reasons  has 
been  considered  in  various  meetings  and  conferences  by  numerous 
professional  associations  and  societies.  Closed  meetings  on  the  sub¬ 
ject  have  also  been  held  by  government  agencies  and  governmeiu 

contractors.  -i. 

In  general,  each  agency,  department,  contractor,  oi  uni  o 

cenicd  lu.s  its  ciwn  detailed  rettiilatiuiis,  proeediires  and  prac-tiees 
liased  lipaa  applicable  laws.  Kxecutive  Orders  (,f  the  1  resident,  an, 
own  a.Iniinistrative  practiees  and  orders.  For  the  n, os 
part,  tlie  broad  descriptive  regulations  of  each  ajiem.t  an.  no 
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classified  and  are  available  to  any  interested  person.  Detads  as 
to  tlie  s})ecitic  ])rocednres  ai)i)lieable  in  a  particular  case  are 
ordinarily  available  only  to  those  who  “need  to  know.  b  or  this 
reason  detailed  information  as  it  ai)plies  to  a  s])ecitic  situation 
should  always  be  obtained  directly  from  the  facility,  agency,  or 
department  concerned  to  assure  that  the  intent  of  such  ])rocedures 
is  fully  met  and  to  avoid  misinterpretation  of  the  purposes  and 
methods  of  the  si)ecific  procedures  that  ap])ly.  Such  information 
is  readily  available  from  the  co<>iiizant  security  control  officer  for 
those  who  “need  to  know.”  Tn  military  orn^anizations,  such  as 
the  XT.  S.  Army,  it  is  customary  for  the  security  control  officer 
to  be  an  intelligence  officer.  Typical  data  for  the  Department  of 
the  Army  are  found  in  Army  TXegulations  380-5,  310-5,  and 
81X380-405-5. 

Some  unclassified  manuals  covering  government  regvdations 
regarding  classified  matter  are  obtainable  from  the  Government 
Printing  Office,  others  are  restricted  and  are  available  under  cer¬ 
tain  eireumstances  from  the  issuing  agency  involved.  The  pattern 
for  basic  security  requirements  can  be  found  in  Executive  Order 
10501  of  November  5,  1953,  18  Fed.  Reg.  7049  (1953).  This  revoked 
Executive  Order  10290  of  September  24,  1951,  16  Fed.  Reg.  9795 
(1951).  Some  but  not  all  of  the  laws  involving  safeguarding  infor¬ 
mation  are  listed  in  Part  1 — Section  E  (])ages  20-28)  of  the  “Digest 
of  the  Public  Record  of  Communism  in  the  TTnited  States,”  pub¬ 
lished  in  1955  by  the  Fund  for  the  Republic,  Tuc.,  New  York  City. 

The  function  and  o])eration  of  Federal  agencies  and  others 
that  maintain  libraries  containing  classified  or  restricted  data  are 
adequately  covered  in  an  excellent  volume*  written  by  Bernard 
hry,  Deimty  Chief,  Technical  Information  Service,  Atomic  Enerf^v 
Commission.  Tn  particular  the  sections  on  processing,  catalogin<^, 
storage,  and  control  procedures  are  extremely  useful. 

.Mior„far(l»  are  use,l  to  provide  necessary  availatiilitv 

and  space  reduction  of  certain  current  and  ont-of.print  teelinical 
reports  One  method  used  to  promote  the  seenritv  of  classified 

I'.v  makinn:  it  readily  identifiable  is  the 

ltein*ra''vrY,-’'s;'''i“'‘‘°''T Tc'"..i.al  Rop.ots  Tatoraturo  ” 
iin.ird  M.  Studios  in  Library  ScieiK'e  No  I  iq-yt  Ti.o  r  tt  ■ 

Sity  of  Ainerk-a  fiess,  Wasl.higton  17,  D.  C.  ’  ^ 


320 


MICKORECORDING 


result  of  experiments  with  various  dyes  by  Mr.  Ford  W.  Bowers  of 
the  Photographic  Department  of  Dow  Chemical  Company.  The 
(.lyes  are  those  used  in  coloring  textiles,  especially  cotton,  and  they 
have  no  effect  on  the  photographic  image,  gelatin,  or  paper  stock 
other  than  the  coloring.  Tintex  and  crocein  scarlet  (photographic 
negative  retouching  color)  were  used.  The  procedure  employed  was 
tliat  of  making  a  highly  concentrated  solution  by  dissolving  the 
dye  in  hot  water,  then  cooling  it  to  room  tem])erature,  and  finally 
filtering  it  before  using.  Other  cloth  (h^es  may  work  ecpially  well. 
This  technique  of  “color-coding”  micro-opaques  may  have  other 
applications  aside  from  identifying  classified  material. 

I^sually  any  library,  organization,  or  business  has  some  tj'pe 
of  record  or  records  that  do  not  involve  national  security  but  are 
restricted  in  use.  No  one  technique  can  be  prescribed  that  can  be 
utilized  in  all  cases  of  this  type.  Each  situation  has  to  be  analyzed 
individually.  Equipment  and  system  manufacturers  can  suggest 
certain  approaches,  but,  if  more  rigid  restrictions  are  desired,  some 
of  the  controls  employed  by  government  agencies  in  maintaining 
classified  data  may  be  em})lo3'ed  or  modified  as  necessary. 

A  Security  Suggestion 

When  an  original  document  such  as  an  application  blank  nr 
other  statement  is  executed  under  oath,  it  is  strongly  recommended 
that  all  copies  shall  be  excliiswcly  photographic  copies  derived 
solely  from  the  original  document.  Such  copies  may  be  made  as 
enlargements,  if  desired,  from  the  primary  microfilm  original 

negafive. 

In  the  event  that  more  than  a  single  ribbon  copy  of  a  document 
exists  and  all  such  copies  are  executed  under  oath,  small  dis¬ 
crepancies  among  such  documents  that  may  occur  unintentionally 
or  otherwise  cast  serious  doubt  upon  the  validity  of  the  documents 
and  strongly  suggest  that  such  documents  are  worthless  as  evidence 

in  a  court  of  law. 
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STORAGE 


Tlie  ])rol)leiii  of  storage  is  inherent  in  any  record  retention 
program.  It  exerts  an  important  inrinence  on  all  aspects  of  the 
program:  which  items  shall  l)e  documented;  which  shall  be  stored 
for  future  reference,  and  which  destroyed;  which  shall  be  kei)t  in 
active  storage,  and  which  in  inactive  storage  ;  the  length  of  period  of 
retention;  the  manner  of  preservation;  and  the  actual  cost  of  stor¬ 
age.  (See  “Record  Storage”  in  (diai)ter  Tl.) 

Once  a  document  has  been  acted  upon,  it  must  be  either  de¬ 
stroyed  after  review  or  preserved  and  stored  for  future  reference. 


STORING  ORIGINAL  DOCUMENTS 

According  to  tlie  National  Records  Management  Council,  Inc., 
of  New  York,  to  maintain  an  ordinary  letter-size  file  cabinet  in  an 
average  business  office,  for  example,  costs  about  >i;29  per  year.  A 
typical  cost  for  floor  space  in  such  an  office  is  $8  per  sciuare  foot 
per  3'ear;  since  the  average  cai)inet  occupies  about  2  scpiare  feet 
while  closed,  $15  of  the  $2!)  cost  can  be  assigned  to  rent  alone.  For 
purjmses  of  rough  calculation,  we  may  assume  that  the  operating 
cost  of  a  stored  file  cabinet  in  active  storage  is  about  ecpial  to  twice 
the  rental  cost  of  the  sjume  it  occupies. 

The  National  Records  IManagemeiit  Council,  Inc.,  of  New  York, 
has  prepared  these  figures  on  the  cost  of  maintaining  a  single  letter- 
size  file  cabinet  for  a  year : 


Inactive 

Active  storage 

storage 

Total  cost  per  cabinet 

$3.00 

Rental  si)aee  per  cabinet 

2.15 

Rental  space  per  square  foot 

1.00 
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All  physical  materials  deteriorate  with  age.  An  original  docu¬ 
ment,  for  example,  can  best  he  preserved  if  it  is  stored : 

(1)  free  from  harmful  light  (to  retard  fading); 

(2)  in  an  inert  atmosphere  (to  retard  chemical  change); 

(3)  in  a  controlled  atmosphere  with  constant  humidity  and 
constant  temperature  (to  avoid  dimensional  changes  with  their 
attendant  stresses  and  strains  in  the  record  material)  ; 

(4)  sealed  against  foreign  matter  and  material  (to  avoid  con¬ 
tamination)  ; 

(5)  protected  against  handling  (to  avoid  physical  damage). 


In  round  figures,  it  may  be  said  that  it  costs  roughly  10  times 
as  much  to  have  an  original  document  accessible  (in  active  storage) 
as  it  does  to  store  it  in  inaccessible  fashion  (in  inactive  storage).  Be¬ 
cause  live  storage  costs  are  so  high  compared  with  inactive  storage 
costs,  many  businesses  make  it  a  practice  to  clear  out  their  files  once 
a  year  to  limit  the  active  files  to  a  single  current  year. 

The  importance  of  the  costs  of  storage  si)ace  and  the  implica¬ 
tions  of  such  costs  in  terms  of  facilities  should  not  be  underestimated, 
especially  in  areas  where  land  values  and  construction  costs  are 
high,  as  they  are  in  centrally  located  sections  of  large  cities.  If,  for 
example,  such  storage  space  costs  $8  per  square  foot  per  year,  and 
microfilming  is  employed  with  a  space  reduction  factor  of  10,  the 
e([uivalent  unit  storage  cost  drops  to  80^  })er  scjuare  foot  per  year. 
If  we  can,  through  a  very  high  level  of  engineering  and  manage¬ 
ment  skill,  reduce  the  space  cost  l)y  utilizing  the  high  space  reduc¬ 
tion  factor  of  100,  the  ecpiivalent  unit  cost  drops  to  only  8^.  In  all 


cases,  a  very  important  criterion  of  the  etfectiveness  of  the  installa¬ 
tion  is  the  accessibility  of  the  desired  documents  to  the  users.  An 
effective  library  or  record  center  with  a  large  space  reduction  factoi, 
for  example,  will  j)robably  have  a  wide  variety  of  high-quality 
reading  and  reproducing  instruments  for  use  with  its  microrecords 
as  well  as  excellent  machine  searching  equipment  for  locating  the 

documents  of  interest  at  a  moment  s  notice. 

The  need  for  standard  storage  recommendations  has  just  been 
recognized  within  ('ommittee  PI15  of  American  Standards  Asso¬ 
ciation  in  Proposed  American  Standard  Practice  for  Storage  of 
Film  (First  Draft  Dated  December  2,  1954).  It  is  reproduced  here 

in  full  because  of  its  importance. 
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American  Standards  Association,  subcommittee  PH  5-1 
First  Draft  Dated  December  2,  1954 


Proposed  American  Standard 
PRACTICE  FOR  STORAGE  OF  MICROFILM 


1.  Scope 

1.1  Tlie  recommendations  contained  in  this  standard  refer  to  the  storage  of 
exposed  and  processed  microfilms  containing  microphotographs,  in  roll,  strip, 
sheet  or  card  form,  regardless  of  size. 


2.  Definitions 

2.1  Microfilm.  Microfilm,  for  purposes  of  this  standard,  shall  be  of  the  type 
as  defined  in  Section  2.1  of  the  American  Standard  Practice  for  16  and  35mm 
Microfilms,  Z38. 7. 8-1947,  or  the  latest  revision  thereof  approved  by  the 
American  Standards  Association,  Inc. 

2.2  Microphotographs.  A  microphotograph,  for  purposes  of  this  standard,  shall 
be  as  defined  in  Section  2.2  of  American  Standard  Practice  for  16  and  35mm 
microfilms,  Z38. 7. 8-1947,  or  the  latest  revision  thereof  approved  by  the  American 
Standards  Association. 

2.3  Materials.  Film  base  or  stock  for  microfilm  shall  be  of  the  type  defined 
in  American  Standard  Definition  of  Safety  Photographic  Film,  Z38. 3. 1-1943, 
or  the  latest  revision  thereof  approved  bj’  the  American  Standards  Association, 
Inc.  Microfilm  having  a  combustible  base,  such  as  cellulose  nitrate,  is  not 
considered  in  the  recommendations  of  this  standard.  Exposed  and  processed 
microfilm  shall  be  of  the  type  defined  in  American  Standard  Specifications  for 
I  ilms  for  Permanent  Records,  Z38. 3. 2-1945,  or  the  latest  revision  thereof 
approved  by  the  American  Standards  Association,  Inc. 

2.4  Type  of  Storage 

2.4.1  Commercial  Permanence.  The  term  Commercial  Permanence  shall 
be  applied  to  storage  of  microfilm  the  preservation  of  which  does  not  have 
to  extend  beyond  a  period  sufficient  for  general  business  purposes.  As  an 
example,  and  not  by  way  of  limitation,  such  a  period  might  cover  a  span  of 
up  to  25  years. 

2.4.2  Archival  Permanence.  The  term  Archival  Permanence  shall  be 
applied  to  storage  of  microfilm  the  preservation  of  which  is  to  be  carried  to 
the  maximum  period  obtainable. 

2.4.3  Fir.  Pro, .civ.  Siorog..  B.ferenc.  is  ,„,sde  to  Section  3.4  of  tins 
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3.  General 

3.1  Humidity  during  Storage.  Optimum  relative  humidity  of  the  air  in  con¬ 
tact  with  stored  microtilm  is  between  40%  and  50%  RH.  Humidity  essentially 
above  the  optimum  has  a  deleterious  effect  to  a  greater  extent  than  humidity 
ranging  below  the  optimum.  Exposure  to  conditions  aliove  60%  Rll  will  tend 
to  destroy  the  gelatine  of  the  microtilm,  due  to  formation  of  mold,  and  will 
eventiuilly  cause  buckling  of  the  film  base,  ('onsistent  exposure  to  humidity 
below  25%  Rll  will  tend  to  produce  brittleness  of  the  him  base. 

Temperature  during  Storage.  Optimum  temperature  for  storage  of  micro¬ 
film  is  in  the  range  between  60E  and  80F.  Consistent  temperatures  above  05F 
will  eventually  retluce  the  pliability  of  the  film  base,  and  temperatures  sub¬ 
stantially  below  32F  will  result  in  brittleness  of  the  film  base  as  well  as  of 
the  emulsion  layer.  The  most  im])ortant  asj)ect  of  temperature  is  its  effect 
on  relative  humidity  causing  conditions  l)eyond  the  range  stipulated  in  Section 

3.1  of  this  standard.  Storage  temperatures  below  the  dewpoint  of  the  air 
in  rooms  serving  the  handling  of  microfilm,  involve  jn'oblems  of  condensation 
of  moisture  upon  removal  of  the  film  from  its  storage  container. 

3.3  Air-borne  Impurities.  Dust  and  other  air-l)orne,  solid  particles,  when 
dei)osited  on  microfilm,  interfere  Avith  legibility,  and  reactive  types  of  dust 
will  cause  fading  or  staining  of  the  emulsion  layer.  Gaseous  impurities  con¬ 
sisting  of  sulphurous  and  other  active  compounds,  tend  to  react  with  the  silver 
contained  in  microfilm  emulsions.  This  standard  contains  recommendations 
for  protection  against  solid  and  gaseous  impurities. 

3.4  Fire  Protection.  Effective  protection  of  microfilm  against  the  hazards  of 
fire  does  not  only  involve  measures  to  prevent  exposure  to  high  temperatures 
as  well  as  to  fire-fighting  licpiids  and  vapors  but  also  calls  for  protection  against 
contact  with  steam  at  temperatures  exceeding  about  206F.  Tests  indicate  that 
microfilm,  when  stored  at  56%  Rll,  will  not  be  distorted  when  sul)jected  to 
dry  heat  of  25()F,  for  a  ])eriod  of  six  hours;  at  3()6F  dry  heat,  there  Avill  be 
some  war])age  but  individual  frames  or  images  can  still  be  printed,  Avliile 
at  356 F  dry  heat  the  distortion  will  generally  make  reproduction  by  i)rinting 
impossil)le.  However,  in  the  i)resence  of  steam,  temperatures  of  200  to  225F 
will  produce  severe  distortion,  cause  adhesion  between  convolutions  of  layers 
of  film  and,  under  prolonged  exposure  or  upon  condensation  of  steam  effect 
melting  of  the  emulsion.  Where  fire  protection  is  a  specific  storage  require¬ 
ment,  all  storage  elements  shall  be  chosen  for  protection  against  excessive 
temperature  as  well  as  against  the  presence  of  steam. 


4.  Reels 

4.1  [Microfilm  in  roll  form  shall  1)0  wound  on  reels  of  the  type  specified  in 
American  Standard  Dimensions  for  Reels  for  Processed  16  and  35nini  Microfilm. 
Z38  7  17-1646,  or  the  latest  revision  thereof  approved  by  the  American  Stan  ar  s 
Association,  Inc.  The  material  used  for  the  reels  shall  be  non-corrosive  such 
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as  plastic  compounds  or  non-ferrous  metals.  Steel,  if  used,  must  be  well  pro¬ 
tected  by  lacquer,  tinning  or  otlier  corrosion-resistant  finish,  but  steel  reels  are 
not  recommended  for  archival  storage.  Materials  used  for  reels,  or  for  the 
protection  of  steel  reels,  shall  not  develoi)  reactive  gases  when  suljjected  to 
temperatures  of  uj)  to  3oOF.  Rubber  bands,  for  confining  microfilm  on  reels, 
are  not  recommended,  but,  if  used,  shall  consist  of  sulphur-free  compounds. 


5.  Storage  Containers 

5.1  Classification.  Containers  used  to  hold  individual  rolls,  strips,  sheets  or 
cards,  are  classified  as  open  type,  closed  type,  sealed  type  and  fire-protective 
containers. 

5.2  Open  Containers.  Envelopes  of  paper,  glassine  or  plastic  foil,  folding 
and  other  cartons,  and  file  folders  if  used  for  film  strips  in  jackets  and  for 
frames  in  card  apertures,  shall  be  considered  oiien  containers  giving  free  access 
to  ambient  air.  When  in  direct  contact  with  the  surface  of  microfilm,  the 
material  used  for  envelopes,  jackets,  folders  and  cartons,  and  also  the  ad¬ 
hesive  used  for  seams  and  joints,  shall  be  subject  to  the  Specifications  of 
American  Standard  for  Photographic  Filing  Envelopes  for  Storing  Processed 
Photographic  Films,  Plates  and  Papers,  Z38.8.2M9oO,  or  the  latest  revision 
thereof  approved  by  the  American  Standards  Association,  Inc. 

5.3  Closed  Containers.  Cans  of  round  or  other  shape  with  telescoping  or 
s  ip-type  bds,  shall  be  classified  as  closed  containers,  and  the  material  used 
shall  consist  of  steel  well  protected  by  tinning,  and  preferablv  lacquer  coating 

..corr„.ve  ,„e,a,s  o, .  He  e„, Co..,,  oontaioe,-.,  .-o  „o,  eo.Xed 
an  tight  and  give  limited  access  to  ambient  air. 

nnlf  Containers.  E«|,.iro„u.„t.,  for  .  . 

,  eonta.nor, 

t,y  t«o  of  itreasure-senattive  adi.eaive  tape  l,avi„s  low  petatteal.Uih 

of  Jia  ZZ  ..rew:,;"::'.,  ;»  '■«— "oode,,.  ,„„or  tvpe., 
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6.  Storage  Housing 

6.1  General  Type.  All  microfilm,  regardless  of  the  type  of  container  used, 
should  always  be  stored  in  separate  cabinets,  preferably  drawer-type  cabinets, 
constructed  of  steel  or  other  non-combustible  material. 

6.2  Fire  Protective  Housing.  Fire-resistive  safe  cabinets  rated  l).v  the  Safe 
Manufacturers  National  Association  for  one  hour,  two  hour  or  four  hour 
exposure  will,  for  the  period  of  their  ratings,  maintain  an  internal  temperature 
of  350F  or  below.  As  indicated  in  Section  2.4.3  of  this  standard,  a  temperature 
of  3oOF  dry  heat  will  seriously  distort  microfilm  records  but  will  not  destroy 
them.  For  com{)lete  preservation  of  stored  microfilm,  fire-resistive  safe  cabinets 
or  housings  CQuipped  with  ecjuivalent  insulation,  j)referably  applied  to  the 
exterior  of  the  casing,  shall  be  placed  as  recommended  in  Section  7.3  of  this 
standard. 


7.  Storage  Rooms 


7.1  Microfilm  of  Commercial  Permanence.  A  separate  storage  rom  for  micro¬ 
film  of  commercial  permanence  will  generally  not  be  required,  provided  condi 
tions  as  recommended  in  Section  8  of  this  standard  are  maintained. 


7.2  Microfilm  of  Archival  Permanence.  The  value  of  microfilm  kept  for 
archival  purposes  makes  it  advisable  to  provide  a  separate  storage  room, 
preferably  in  the  form  of  a  vault. 


7.3  Fire  Protection.  For  full  protection  against  exposure  to  fire  and  associated 
hazards,  safe  cabinets  of  the  fire-resistive  or  insulated  type  as  recommended 
in  Section  0.2  of  this  standard,  shall  be  placed  within  fire  resistive  vaults 
constructed  in  accordance  with  applicable  recoimnendations  of  the  National 
Board  of  Fire  Underwriters. 


7  4  General  Requirements.  Rooms  and  areas  used  for  storage  of 
sl.ouUl  contain  piovisions  for  inspection  an, I  viewing  of  the  m.n 
space  and  handling  facilities.  Good  housekeeping  is  essential. 


microfilm 
such  as 


8.  Conditions  of  Air 


8.1  Limits  of  Humidity  and  Temperature. 

8  1  1  MicroMm  of  Commercial  Permanence.  Humidity  shall  not,  for 
i  1  nf  time  exceed  a  maximum  of  60'7r  RH  and  a  minmumi  of 

extended  pen  (.  ’  „ii  „ot  for  extended  periods  of  time,  exceed  a 

25%  RII.  Temperature  shall  not,  toi  exiei  o  i 

maximum  of  fifiF  and  a  ininimunL  of  SfiF. 

8  12  Microfilm  of  Archival  Permanence.  Humidity  shall  at  all  tunes  e 

,„al„tl;'d  tZL  . .  .^0%  . . .  .hinpcratiire  shall  he  maintained 

in  the  range  between  60F  and  80t. 
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8.2  Methods  of  Air  Conditioning. 

8.2.1  Microfilm  of  Commercial  Permanence.  The  limiting  conditions 
recommended  in  Section  8.1.1  of  this  standard  may  be  maintained  either 
Avithin  individual  storage  housings  or  witliin  the  storage  room. 

Conditions  within  individual  housings  may  be  maintained  by  means  of 
commercial  air  conditioning  units  or  by  connections  to  a  supply  of  properly 
conditioned  air.  Provided  temperature  is  held  between  .oOh  and  tlOh,  suitable 
conditions  of  humidity  within  a  cabinet  may  be  obtained  by  the  use  of  open 
containers  holding  a  saturated  af|ueous  solution  of  a  compound,  as  well  as 
an  e.xcess  of  such  compounds  so  constituted  that  equilibrium  is  kept  with  the 
humidity  of  ambient  air.  Containers  shall  be  located  such  as  to  prevent  con¬ 
tamination  of  stored  film,  as  by  spillage.  Individually  conditioned  housings 
shall  be  arranged  to  ])ermit  interior  circulation  of  air,  and  joints  of  doors 
and  drawers  should  be  reasonably  air-tight. 

For  conditions  within  storage  rooms,  commercial  (comfort)  air  condi¬ 
tioning  if  maintained  within  recommended  limits,  shall  be  considered  satis¬ 
factory  but  provisions  shall  be  made  for  humidificatiou  of  the  air  during 
heating  periods. 

8.2.2  Microfilm  of  Archival  Permanence.  Conditions  of  humidity  and 
temperature  as  si)ecified  in  Section  8.1.2  of  this  standard,  shall  be  maintained 
within  the  storage  room  or  vault,  by  means  of  an  independent  air  conditioning 
system. 


8.2.3  Fire  Protection.  Air  conditioning  installations  for  fire-resistive 
vaults,  and  particularly  self-closing  fire  control  dampers  in  ducts  carrying  air 
to  or  from  the  storage  vault,  shall  be  constructed  in  accordance  with  recom¬ 
mendations  contained  in  National  Board  of  Fire  Underwriters’  pamphlet 
No.  90  Standards  of  the  National  Board  of  Fire  I'^nderwriters  for  the 
Installation  of  Air  Conditioning,  Warm  Air  Heating,  Air  Cooling  and  Ven¬ 
tilating  Systems.” 


8.2.4  Sealed  Container  Storage.  Microfilm  to  be  stored  in  sealed  con¬ 
tainers  as  defined  in  Sections  oA  and  5.5  of  this  standard,  shall  be  pre¬ 
conditioned  for  a  period  of  not  less  than  24  hours,  by  holding  the  film 
under  conditions  of  humidity  and  temperature  specified  in  Section  8.1.1  of 
this  standard  for  commercial  iiermanence  or  Section  8.1.2  for  archival  perma¬ 
nence.  During  the  iireconditioning  period,  film  shall  be  kept  open  or  in  open 
containers  as  defined  in  Section  5.2  of  this  standard.  Preconditioning  is  also 
required  whenever  the  film  is  removed  and  replaced  in  sealed  containers. 

lor  microfilmed  records  of  commercial  permanence,  the  limits  of  huinidity 
specified  .1,  8.1.1.  of  this  standard  need  not  be  held  in  the  space  surrounding 
.e  seale.1  containers.  However,  temperatures  in  the  storage  space  or  housing 
hoiild  be  maintained  within  a  range  which  does  not  permit  the  air  within 

if^hi:  :t:d::!r"" 


8.3  Control  of  Air  Conditioning.  Mechanical  air 
used,  should  be  equipped  with  adequate  automatic 


conditioning  systems,  Avhen 
controls  capable  of  main- 
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taiiiiiig  coiulitions  of  humidity  and  temperature  as  recommended  in  Section  8.1 
of  this  standard.  C'hemical  means  for  purposes  of  humidity  control  shall  be 
maintained  in  proper  condition  by  periodic  disposal  of  surplus  water  absorbed 
from  the  air,  as  well  as  replacement  of  evaporated  water  and  of  the  compound 
employed. 

8.4  Protection  Against  Air-borne  Impurities, 

8.4.1  Air-borne  Solids.  Air  supplied  to  storage  housings  or  storage  rooms 
containing  microfilm,  shall  be  cleaned  by  means  of  filters  adefiuate  to  retain 
at  least  1K)%  of  the  dust  and  other  air  borne  solids  contained  in  the  outside  air. 

8.4.2  Baseous  Impurities.  While  chemical  means  of  removal  for  gaseous 
impurities  are  possible  they  are  not  recommended  due  to  complex  apparatus 
and  maintenance  involved  and  due  to  the  hazards  of  operating  failure.  Where 
gaseous  impurities  are  present  to  a  substantial  degree,  protection  shall  be 
provided  by  storage  of  microfilm  in  sealed  containers  as  per  Section  5.4  or  5.5 
of  this  standard. 


9.  Condensed  Storage  Recommendations 

See  page  333. 
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PRESERVATION 

\\  ebster  defines  preservation  as  “the  act  or  j)rocess  of  ))reserv- 
in^  or  keeping’  from  injury  and  decay.”  Since  preservation  of  the 
original  docnment  for  long  peiiods  of  time  is  (piite  costly  and  fre- 
(jnently  not  desired  and  since  if  so  ))reserved,  the  original  would 
not  be  accessible  for  nse,  the  solution  to  the  ])roblem  is  to  ])reserve 
the  sidiject  matter  of  the  document  by  the  use  of  a  ])hotographic 
facsimile.  To  reduce  storage  and  maintenance  costs  this  is  done  in 
mierorecorded  form.  Since  the  making  of  copies  from  all  or  jiart  of 
a  microtilm  facsimile  original  negative  always  residts  in  physical 
damage,  due  to  handling,  to  the  negative  so  used,  a  separate  micro¬ 
tilm  original  facsimile  negative  must  be  made  if  archival  storage  is 
an  important  re(iuirement  of  the  specific  ])reservation  ])roblem.  The 
use  of  but  a  single  microtilm  facsimile  original  negative  for  both 
jnirposes  constitutes  a  risk,  often  an  uncalculated  risk  of  large 
magnitude,  that  may  or  may  not  be  justified  by  the  additional  cost 
of  making  the  extra  microtilm  negative  for  archival  .storage  and  the 
cost  of  that  storage. 

The  permanence  of  silver  images  of  a  microtilm  negative  and 
the  like  can  be  predicted;  ASA  P1I4. 12-1954  describes  the  Ameri¬ 
can  Standard  Method  for  Indicating  the  Stability  of  the  Images 
of  Processed  P>lack-and-AVhite  Films,  Plates,  and  Papers.*  The 
basic  method  involves  accelerated  testing,  a  procedure  very  common 
in  the  evaluation  of  the  probable  performance  of  materials. 


STAGES  OF  STORAGE 


Storage  is  related  very  closely  to  the  accessibility  of  the  docu¬ 
ment  and  its  subject  matter.  For  convenience  in  analysis,  storage 
may  be  divided  into  three  stages: 

i<tage  1.  The  first-generation  original  facsimile  microrecord  is 
kept  \n  inactive  (dead)  storage.  Such  storage  shall  be  under  the 
most  suitable  physical  conditions  that  the  installation  can  afford. 
.Material  stored  in  stage  1  storage  shoidd  be  inspected  periodically 
to  ascertain  that  its  objectives  are  being  realized,  and  to  correct  aii> 
inadeipiacies  discovered. 


♦Since  its  criteria,  and  nietliods  are  often  the  subject  of 
conjecture  in  nontechnical  circles,  it  is  reproduced  in  its  entirety 
G,  pages  423  to  42G. 


almost  ^nld 
in  Appendix 
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tita(je2.  The  preprint  niierorecord,  preferably  a  first-fi'eneration 
original  facsimile,  the  inicrofilin  from  which  eiuTuse  copies  are 
directly  made,  is  in  active  (live)  storage  under  the  most  practicable 
physical  conditions — preferably  in  an  air-conditioned  space  with 
normal  space  with  normal  room  temperatures  and  hnmidities  such  as 
was  described  on  page  32().  Such  storage  shonld  assure  read} 
availability  of  prejirint  films  for  the  making'  of  end-nse  co])ies. 

In  the  event  of  loss  or  damage  to  the  preprint  microrecord,  an 


intermediate  cojiy  may  be  made  as  a  replacement  master  copy ;  this 


would  be  photograjihically  printed  from  tbe  preserved  facsimile 
original  that  wonld  be  temporarily  withdrawn  from  stage  1  storage 
for  the  }nirj)ose.  Tmmediately  after  the  I'eplacement  master  copy 
is  made,  the  preserved  facsimile  original  wonld  be  promptly  re¬ 
turned  to  stage  1  storage;  in  the  process  of  making  such  master 
copy,  every  precaution  pi'acticable  wonld  be  taken  to  reduce  to  an 
absolute  minimum  the  physical  damage  done  to  the  preserved 
facsimile  original  in  such  use. 

It  shonld  be  anticipated  that  end-use  copies  made  from  the 
replacement  master  copy  are  rarely  capalile  of  providing  as  good 
quality  in  end-nse  copies  as  those  made  from  the  first-generation 
facsimile  original  previously  used.  At  least  one  and  more  often 
two  generations  of  copies  are  added  between  the  original  facsimile 
and  the  end-nse  co])y.  Owing  to  the  large  magnitude  of  the  quality 
losses  in  the  copying  process,  best  (piality  in  end-nse  copies  is  ob¬ 
tained  when  the  number  of  print  generations  between  original  fac¬ 
simile  and  end-nse  co})}"  is  ke])t  to  a  minimum ;  in  i)ractice,  this 


means  two  generations  only,  the  original  and  the  end-nse  copy  made 
directly  from  that  original. 

^iage  3.  AVhen  made  in  anticiiiation  of  a  user’s  requirements, 
end-use  coj)ies  shall  be  available  for  immediate  use,  yet  stored  under 
the  best  j)racticable  day-to-day  conditions  of  constancy  of  tempera¬ 
ture  and  humidity  that  the  installation  can  afford.  This  recpiire- 

ment  is  ordinarily  .satisfied  when  such  copies  are  stored  in  an  air- 
conditioned  office. 


STORAGE  OF  RAW  FILM 

It  is  definitely  unreasonable  to  expect  two  rolls  of  the  same 
emulsion  lot  of  film  to  slmw  similar  eliaracteristics  if  one  has  been 
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Stored  for  a  long  period  near  a  heated  radiator  or  steam  i)ipe  and 
the  other  uiitler  more  normal  conditions.  The  temperature  of  a 
microfilm  storage  place  for  raw  film  should  not  exceed  70°F. 
Under  such  conditions  most  microfilm  may  be  stored  as  long  as  a 
year  and  even  longer  from  the  date  of  manufacture  to  the  date  of 
exposure  and  development  if  this  simple  precaution  is  observed. 
To  assure  that  roll-to-roll  variations  in  a  ])articular  emulsion  are 
([uite  small,  special  pains  are  taken  by  film  manufacturers  in  storing 
raw  film  to  assure  that  the  variations  due  to  differences  in  storage 
temperature  and  storage  time  will  be  kept  to  a  minimum.  It  is 
reasonable  to  expect  that,  after  raw  film  has  left  the  manufacturer's 
custody  and  is  in  the  hands  of  the  user,  full  advantage  will  be  taken 
of  whatever  storage  facilities  are  available  to  assure  the  minimum  of 
deterioration  due  to  storage.  Performance  degredation  due  to  im- 
l)roper  storage  results  in  fog,  loss  of  image  detail  and  clarity,  and 
also  of  loss  of  sensitivity.  These  factors  may  be  measured  by  sensi- 
tonietry,  the  analysis  by  suitable  numerical  measurements  of  the 
properties  of  photographic  materials. 


MICiRORECORl)  STORAGE 


iMicrorecords  are  stored  in  protective  cans  or  envelopes.  Ameri¬ 
can  Standard  ASA  Z38.8.21-l!)5()  describes  the  American  Standard 
Requirements  for  Photographic  Filing  Envelopes  for  Storing  Proc¬ 
essed  Pliotographic  Films,  Plates,  and  Papers.*  If  microrecords  are 
carefully  stored,  it  is  obvious  that  the  facsimile  oi'iginal  is  not  so 
accessible  as  the  original  documents  would  be  in  live  storage.  A 
study  of  the  formats  with  which  microfilms  ai-e  recorded  will  give 
a  clue  to  the  loss  of  accessibility  to  be  expected  in  practice. 

Accessibility  also  implies  the  ability  to  locate  the  desired  docu¬ 
ment  at  the  desired  time  with  a  minimum  of  elapsed  time  for  docu¬ 
ment  searching  and  j)resentation,  and  at  a  minimum  cost  foi  locating 


and  presenting  it  to  the  user.  In  practice,  the  desired  document  or 
portion  of  a  document  is  represented  by  a  single  small  i)hotographic 
image  which  cannot  be  read  with  the  naked  eye,  located  at  a  small 
specdfie  point  crosswise  and  at  a  small  specific  point  lengthwise 
among  many  documents  similarly  recorded  on  the  same  film  roll, 
strip,  or  frame.  The  microrecord  containing  the  desired  image  may 


*  Reproduced  in  Apitendix  G,  pages  427  and  428. 
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be  lioused  in  tile  cal)iiiel.s  or  slielviiif^,  classified  according  to  the 
needs  of  the  user.  A  \vell-orj^anize<l  system  of  catalog;inf?  the  re¬ 
corded  documents  is  at  least  as  inij)ortant  as  when  the  ori«?inal  docu¬ 
ments  themselves  are  stoi’ed  for  reference.  To  make  microrecording 
practical,  the  cataloging  system  will  take  into  account  the  physical 
limitations  of  the  forms  of  microrecords  actually  used  as  well  as 
their  subject  matter. 

PROTECTION  OF  RECORDS  AGAINST 
DISASTER  AND  WAR  DAMAGE 

Fire,  Hood,  ex])losion,  theft,  sabotage,  and  war — all  can  re.sult  in 
the  destruction  of  records.  Any  or  all  of  them  can  cause  complete 
or  partial  cessation  of  operations.  Reconstruction  of  operation  can 
be  expedited  if  initial  planning  includes  protection,  duplication, 
and  dis})ersal  of  records.  Protection  of  records  against  Hre,  flood, 
and  theft  requires  limited  duplication  and  dispersal  of  records  in 
tire-  and  flood-resistive  vanlts.  Protection  against  bombing,  of 
course,  requires  a  more  extensive  dispersal  and  protection  plan. 
(See  Chapter  IT  for  a  detailed  discussion  of  the  problem.) 
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APPENDIX  A 


Hecornniendfitions  for  Retention  of  Records  by  Departments^ 


ACCOUNTING,  AUDITING,  EXECUTIVE,  AND 

DEPARTMENTS 

ADMINISTRATIVE 

Permanent  retention 

Annual  reports 

Contracts  and  agree- 

Inventory  records 

Appraisals 

ments 

Investment  records 

Assets  and  property 

Consolidated  balance 

Leases 

records 

sheets 

Letters  of  credit 

.\udit  reports 

Constitution  and  by- 

Licenses 

Authorizations  and  ap- 

laws 

Minutes  of  meetings 

l)ropriations  for  ex- 

Control  ledgers 

Mortgages 

penditure 

Corporate  records 

Real  estate  acquisitions 

Bank  statements  and 

Correspondence,  execu- 

I’roperty  records 

reconciliation 

tive 

Research  data 

Bond  and  bondholders’ 

Cost  sheets 

Royalty  records 

records 

Deeds 

Safe  deposit  vault 

Building  plans  and 

Destruction  records 

records 

specifications 

Dividend  checks 

Signatures 

Cjti>ital  stock  ledgers 

Drafts  paid 

Statistical  reports 

Capitjil  stock  certificates 

Easements 

Stock  and  stockholders’ 

Certificates  of  ineor- 

Financial  statements 

records 

poration 

Franchises 

Stock  transfer  records 

Charter 

General  code  and  cipher 

Stop  payment  orders 

Cheek  books 

books 

Tax  records 

Checks,  cancelled,  and 

General  books  of  account 

Trial  balances 

stop  payment  notices 

(journals  and  ledgers) 

Water  rights 

Claim  files 

House  organs 

7  years 

3  years 

Accounts  payable 
('barge  sales  slii)s 
Consular  invoices 
Correspondence,  general 
Credit  tickets 
Departmental  rejjorts 
Deposit  books  and  slips 


Miscellaneous  reports 
Notes,  cancelled 
Notes,  receivable 
Priority  records 
^'abulating  cards 
Vouchers 


for  purchases 

_ 2  years 


Petty  cash  records 
J’roxies 

7  years  after  expiration 
Insurance  policies 
Insurance  schedules 

3  years  after  expiration 


*  From  “Business  Hecords  Classification  and  R 
Diebold,  Inc.,  Canton  2,  Ohio. 


Bonds,  surety 
Fidelity  bonds 

etention  Recommendations, ' 
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Until  expiration 

4  years  after  duration 

Oi)tional 

Options 

Contracts,  war 

Cancelled  stock  certifi¬ 
cates 

Retired  securities 

ADVERTISING  DEPARTMENT 


Permanent  retention 

Correspondence,  execu¬ 
tive 

Market  investigations 
Publication  file 


_ 7  years _ 

Contracts  with  agencies, 
engravers,  lithogra¬ 
phers,  and  i)rinters 
Correspondence,  general 
Mailings  record 
Orders  for  advertising 
Production,  progress, 
and  job  records 
Requisitions  for  adver¬ 
tising 


Optional 

Department  form  i)roofs 
Dummies  and  layouts 
Inquiries  record 
Inventory  of  advertis 
ing  material 
Manuscripts 
Newspaper  clippings 
Photographs  and  photo¬ 
stats 
Sketches 

Testimonial  letters 


COST 

DEPARTMENT 


CREDIT  AND  COLLECTION 
DEPARTMENT 


Cost  production  and  job 
summary  records 

7  years  


Labor  distriltution 
records 

Time  and  earning 
records 


Application  for  credit 
Credit  authorization  rec¬ 
ords 

Credit  files — commercial 
reports,  financial 
statements,  letters  of 
reference,  etc. 


Collection  file 
Time  payment  contracts 
and  promissory  notes 


ENGINEERING  AND  RESEARCH  DEPARTMENT 


Analysis  and  compound 
records 

Blue  prints,  drawings, 
sketches,  tracings,  in¬ 
dex  cards,  charts,  and 
graphs 

Die  and  tool  records 

Experiment  and  test 
records 

Flow  or  work  and  ma¬ 
terial  charts 


Formulas 

Laboratory  production 
recortls 

Machine  and  product 
production  records 
Maps 

Operating  reports 
Order  procedures 
Patterns 

Planning  summaries 


Plant  inventory  and  ma¬ 
chine  location  records 
Plant  layout  charts 
Production,  progress, 
and  job  records 
Research  data  file 
Specification  sheets 
Templates 

Time  cards  and  reports 
Work  or  shop  orders 
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Uncollectible  accounts 

ESTIMATING 

AND  PRICING 

LEGAL  DEPARTMENT 

7  years 

Permanent 

retention 

Correspondence 

Estimates 

Price  records 

Quotations 

Specifications 

Case  files,  aflidavits,  tes¬ 
timony,  depositions, 
etc. 

Claims,  evidences,  and 
proofs 

Coj)yrights  and  applica¬ 
tions  for  dockets 

Information  file,  briefs, 
etc. 

Patents  and  aitplications 
for  tax  files,  returns, 
briefs,  appeals 

Trade  marks  and  appli¬ 
cations  for 

Titles  and  mortgages, 
deeds 

MAILING  DEPARTMENT 

3 

years 

Parcel  post  insurance 
receipts 

Registered  letter  re¬ 
ceipts 

ORDER  DEPARTMENT 

3  years 

Acknowledgments  of  or-  Orders,  filled  Returned  goods  reK*ord 

Orders,  unfilled  Shipping  notices  and  re- 

Inspection  records  Order  register  ports 

Notices  of  orders  hilled  Order  replnceuient  rec¬ 
ord 


_  Pei-nianent 

I’ayroll  records 
Pension  plan  records 
Payroll  receijjts 
Social  security  records 
Retirement  records 
State  wage  rei)ort8 
Unemj)loyment  insur¬ 
ance  reports 


jANization  studies 


retention 

War  l)ond  delivery  re¬ 
ceipts 

Workmen’s  compensa¬ 
tion  reports 
Receipted  jtay  checks 
R<H‘eipted  time  tickets 
Discharge  tickets 
Any  evidence  of  pay¬ 
ment  for  service 


_ 7  years 

Personnel  records 
Reference  letters 
Time  and  motion  studies 
Time  records 
Unclaimed  wage  record 

_ _ Optional 

Vi  ar  bond  pledges 
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PERSONNEL  DEPARTMENT 

Permanent  retention 

7  years 

3  years 

Accident  records 

Employee  case  histories 

Assignment  and  gar- 

Employee  savings  fund 

Employee  contracts 

nishee  records 

records 

Fedenil  wage  records 
Group  insurance  records 

Employment  releases 
Fingerprint  records 
Hospital  plan  records 

Optional 

Minors’  salary  releases 

Invention  assignment 

forms 

PURCHASING  DEPARTMENT 

Permanent  retention 

:i  years 

Contracts  with  suppliers 

Acknowledgment  of  or- 

Quotations 

Invoices 

ders 

Requisitions,  purchase 

Price  list  files 

Correspondence 

Source  of  supply  and 

Printed  forms  inventory 

catalog  files 

Priority  requisitions 

Specifications 

Purchase  and  cost  rec- 

Summary  of  purchases 

ords 

Purchase  orders,  filled 

V'endors  ’  record 

and  unfilled 

SALES  DEPARTMENT 

Permanent  retention 

7  years 

2  years 

Confidential  contracts 
Contracts  with  repre- 

Charts  and  graphs 
Contracts  wuth  custom- 

Closed  accounts 

Optional 

sentatives,  agents,  dis¬ 
tributors,  etc. 


ers 

Correspondence 
Expense  accounts 
Filled  contracts 
Mailing  lists 
Market  investigations 
and  reports 
Postwar  plans 


Applications  for  sales 
Employment  bulletins 


Prospect  records 
Sales  records  and  sum¬ 
maries 

Sales  territory  layouts, 
mai)s,  etc. 

Salesmen ’s  reports 
Si)ecial  orders 
Turnover  comparisons 
Users’  records 
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SERVICE 

DEPARTMENT 

STORES 

DEPARTMENT 

3  yea  rs 

Permanent  retention 

3  years 

Complaints  and  service 

Stock  record 

Receiving  reports 

record 

Requisitions 

Correspondence 

Tool  record 

Keturned  goods  and  re¬ 
placements  record 


TRAFFIC  DEPARTMENT 

7  years 

3  years 

Optional 

Claims 

Delivery  receipts 

Bills  of  lading — straight 

Correspondence 

Export  declarations 
Express  receipts 

Freight  bills 

Inspection  reports 

and  order 

Packing  lists 

Rate  records 

Receiving  reports 

Routing  reports 

Shipping  instructions 
Shipping  reports 

Weigh  bills 

Title  32 — National  Defe  nse  * 

c.haptp:r  XX— office  of  contract  settlement,  general 

SERVICES  ADMINISTRATION 

I  Regulation  11,  Rev.  Mar.  4,  19531 

Part  2011— Preservation  of  Records 

Authorization  to  war  contractors  under  certain  conditions  to  destroy 

contract  records 

U  s‘’"c"4«r, '''  ""  705;  18 

u.  U  443)  tlio  t„ll,nv,„c  policie,,  pih.ciplos,  nietlm.ls.  procediirw  and 

I'-T  •”  of  --I*  of  con 

tractors  whicli  arc  j^overned  Ity  such  act. 

*  From  Federal  Feplster,  March  7,  1953. 
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Sec. 
2011. 1 
2011.2 

2011.3 

2011.4 
2011.6 
2011.6 
2011!7 
2011.8 
201  l.O 

2011.10 

2011.11 

2011.12 


Scope  of  regulation. 

Resi)onsil)ility  of  the  war  contractor. 

Records  not  to  he  destroyed  for  stated  period. 

Partial  settlements,  exclusions  or  exceptions. 

I)ni)licate  copies. 

Authorization  to  destroy  if  ])hotographs  are  retained. 
Features  which  i)hotography  would  not  clearly  reflect. 
Arrangement,  classification  and  self-identification  of  records. 
^Minimum  standards  for  film  and  processing. 

Certificate  of  authenticity. 

Additional  special  requirements  for  microfilm. 

Indexing  and  retention  of  photographs. 


Authority:  §§  2011.1  to  2011.12  issued  under  sec.  1,  62  Stat.  70.6,  as 
amended;  18  U.  S.  C.  443. 

§2011.1  Scope  of  regulation,  (a)  This  regulation  applies  to: 

(1)  Any  records  of  a  Avar  contractor  relating  to  the  negotiation,  aAvard, 
performance,  ])aymeut,  interim  financing,  cancellation  or  other  termination, 
or  settlement  of  a  Avar  contract  of  .$25,000  or  more, 

(2)  Any  records  of  a  Avar  contractor  and  any  purchaser  relating  to  any 
disposition  of  termination  inventory  in  Avhich  the  consideration  received  by 
any  Avar  contractor  or  any  GoAernment  agency  is  $5,000  or  more,  and 

(3)  Any  records  of  a  Avar  contractor  Avhich  by  the  Avar  contract  are 
required  on  termination  to  be  preserved  or  made  available. 

(b)  The  term  “Avar  contract”  Avhich  is  defined  in  the  Contract  Settlement 
Act  of  1944  as  meaning  either  a  prime  contract  or  subcontract,  has  the  same 
meaning  herein.  It  is  not  limited  to  terminated  contracts,  but,  except  Avhere 
otherwise  limited  by  the  context,  also  includes  continuing  or  completed 

contracts.  ,  ,  .  .  v  -4.^^ 

Cc)  As  used  herein,  the  term  “records”  includes,  but  is  not  limited  to. 

books,  ledgers,  checks  and  check  stubs,  payroll  data,  vouchers,  memoranda, 
correspondence,  inspection  reports,  and  certificates,  and  cost  data  where  in¬ 
volved  in  final  payment  or  settlement  of  the  contract. 

8  2011  2  liesponsihiUt!,  of  the  war  contractor,  (a)  Pursuant  to  section  443 
of  the  act  of  June  25,  1948,  the  war  contractor  shall  preserA-e  for  the  perm  0 

time  stated  below  records  essential  to  determining  the  performance  |  J 

+  r  niul  tn  iustifying  the  settlement  thereof;  any  determination  that 

e' ...ae .  c„.,. 

tractor’s  risk  in  accordance  with  the  requirements  ot  such  act. 

(b)  Since  the  Contract  sXontractor‘ has 

riinm imrToT^ie  nij  viduai  00.^..  .cords .  do. 

. . 

unless  required  by  the  subconti.ict.  Except  as 

sL';:::ii:oi'roi;:a:“,eeo.as  ,.o  is  ...  ..e 
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discretion  of  the  war  contractor  and  requires  no  authorization  from  the 
Office  of  Contract  Settlement,  or  (unless  required  by  the  war  contract)  by 
the  contracting  agency: 

(1)  Five  years  after  such  disposition  of  termination  inventory  by  such  Avar 
contractor  or  Government  agency,  or 

(2)  Five  years  after  the  final  payment  or  settlement  of  such  war  con¬ 


tract,  or 

(3)  December  31,  1951, 

whichever  aiiplicable  jieriod  is  longer,  Provided,  however,  That  where  the  ter¬ 
mination  inventory  has  been  disposed  of,  or  final  payment  or  settlement  of  the 
war  contract  has  been  made  on  or  after  Decemlier  31,  1950,  the  above  five-year 
period  is  reduced  to  three  years. 

(b)  Nothing  herein  shall  be  construed: 

(1)  As  affecting  the  requirements  relating  to  records  under  any  law  other 
than  the  Contract  Settlement  Act  of  1944,  or 

(2)  As  prohibiting  the  destruction  of  records,  the  destruction  of  which 
is  not  otherwise  prohibited,  or 

(3)  As  authorizing  the  destruction  of  records  where  the  contract  is  in 
litigation  or  under  investigation,  or 

(4)  As  requiring  the  photographing  of  records  of  Avar  contractors,  or 

(5)  As  affecting  the  requirements  of  the  Comiitroller  General  of  the 
United  States  for  preservation  and  submission  of  records,  or 

(6)  As  reducing  the  period  of  time  for  retention  of  records  as  provided 
for  in  any  Avar  contract  as  that  term  is  defined  in  this  regulation. 

§2011.4  Partial  settlements,  exclusions  or  exceptions,  (a)  The  period 


prescribed  by  §2011.3  for  retaining  records  commences: 

(1)  On  the  date  the  Avar  contractor  accepts  the  final  payment  or  settle¬ 
ment  offered  by  the  agency  Avhich  contracted  Avith  him,  or 

(2)  IV  here  the  Avar  contractor  does  not  accept  such  payment  or  settlement, 
on  the  date  Avhen  the  period  prescrilied  by  Iuaa'  for  appeal  or  other  action  con¬ 


testing  such  payment  or  settlement  expires,  or 

(3)  Where  an  appeal  or  other  action  contesting  such  payment  or  settlement 
is  filed,  on  the  date  of  final  determination  of  such  appeal  or  other  action. 

(b)  Where  the  settlement  is  not  complete,  or  there  are  exclusions  or  excep¬ 
tions  to  the  settlement,  the  records  of  the  parts  or  items  which  are  settled  are 
eligible  for  destruction  at  the  end  of  the  period  prescribed  in  §2011.3  dating 
from  such  settlement,  except  that  all  records  pertaining  to  such  exclusion  or 
exception  must  be  retained  for  the  prescribed  period  from  its  date  of  settlement. 

§2011.5  Duplicate  copies.  Duplicate  or  extra  copies  of  the  contract 
rccoias  need  not  l)e  retained. 

§2011.0.  Authorization  to  destroy  if  photographs  a^  Subject 

whicf  of  §2011.1,  any  records  to  Avhich  this  regulation  applies  and 

ch  can  be  repro.lnced  through  photography  without  loss  of  their  primary 

frrnm  "7  "’7  Prorided,  however.  That  clearlv  legible  photo¬ 

graphs  thereof  are  made  and  preserved  in  accordance  witli  the  conditions 
and  standard,  set  forth  heroin.  An.  nnnrirer  of  eo„ies  the  record  tri): 
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(lostioyed,  provided  one  such  photograph  of  the  record  is  jireserved.  The  teriiis 
“photograpli,”  “  pliotographing  ”  and  “photography”  include,  luit  are  not 
limited  to,  “  micropliotograph,  ”  “microfilm,”  “microphotographing”  and 
‘  ‘  niicrophotography.  ’  ’ 

§  2011.7.  Features  ichich  photograptiy  xcould  not  clearlp  reflect.  If  there 
is  any  significant  characteristic,  feature,  or  other  attribute  of  a  record  which 
photography  would  not  clearly  reflect,  as  for  e.xample  that  the  record  is  a  copy, 
or  is  an  original,  or  that  certain  figures  thereon  are  red,  the  record  shall  not 
l)e  destroyed  unless  prior  to  being  photograidied  it  is  marked  so  that  the 
existence  of  such  characteristic,  feature,  or  other  attribute  is  clearly  reflected. 
\\  hen  a  number  of  the  records  to  be  microfilmed  have  in  comnion  any  such 
characteristic,  feature,  or  attribute,  an  appropriate  notation  identifying  the 
characteristic,  feature,  or  attribute  with  the  records  to  which  it  ap])lies  may  be 
I^laced  at  the  beginning  of  the  roll  of  film  instead  of  on  the  individual  records. 

§2011.8.  Arrangement ,  eUissifleation  and  self-ideniifleation  of  records.  At 
the  time  of  photographing,  the  records  shall  be  so  arranged,  classified  and  self- 
identified  as  readily  to  i)ennit  the  subsequent  examination,  location,  identifica¬ 
tion  and  reproduction  of  the  photographs  thereof. 

§  2011.9  .]finimum  .Aandards  for  film  and  prnee.'tsing.  The  minimum 
standards  for  film  and  processing  used  in  the  i)roduction  of  i)hotographs  shall 
be  those  set  forth  in  the  “Standards  for  Temporary  Record  I’hotographic 
^Iicrocoi)ying  h'ilm”  issued  by  the  National  Bureau  of  Standards  under  date 
of  October  2"),  1943,  and  set  forth  below  jis  Exhibit  A. 

§  2011.10  Certifleate  of  authentieitg.  The  photographs  shall  have  attached 
thereto  a  certificate  or  certificates  that  the  photographs  are  accurate  and  com¬ 
plete  reproductions  of  the  records  submitted  by  the  war  contractor  or  pur¬ 
chaser  and  that  they  have  been  made  in  accordance  with  the  stamhards  <and  re¬ 
quirements  set  forth  in  this  regulation.  Such  certificate  or  certificates  shall  be 
executed  by  a  person  or  persons  having  personal  knowledge  of  the  facts  covered 
thereby. 

§2011.11  Additional  special  requirements  for  mierofllm.  In  the  case  of 
microphotographs,  a  microfilm  of  such  certificate  or  certificates  shall  be  photo¬ 
graphed  on  each  roll  of  film.  The  photographic  matter  on  each  roll  shall  com¬ 
mence  and  end  with  a  frame  stating  the  nature  and  arrangement  of  the  records 
reproduced,  the  name  of  the  photographer  and  the  date.  Rolls  of  film  shall  not 
be  cut.  Supi)lemental  or  retaken  film,  whether  of  misplaced  or  omitted  docu¬ 
ments  or  of  portions  of  a  film  found  to  be  spoiled  or  illegible  or  of  other  matter, 
shall  be  attached  to  the  beginning  of  the  roll,  and  in  such  event  the  certifi¬ 
cate  or  certificates  referred  to  in  §2011.10  shall  cover  also  such  supplemental 
or  retaken  film  and  shall  state  the  reasons  for  taking  such  film. 

§  2011  12  Indexing  and  retention  of  photograph.s.  The  photographs  shall 
indexed  and  retained  in  such  manner  as  will  render  them  readily  accessilde 
and  identifiable  and  will  reasonably  insure  their  preservation  against  loss  b.A 
fire  or  other  means  of  foreseeable  destruction.  They  shall  be  retained  for  u 
period  of  time  during  which,  except  for  this  regulation,  the  destruction  th. 
original  records  would  have  been  prohibited. 


lie 
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Note;  The  record-keeping  requirements  contained  herein  have  Ijeen 
proved  l)y  tiie  Budget  Bureau  in  accordance  witli  the  Federal  Boports 
of  1942. 


ap- 

Act 


Initially  issued  January  24,  1945.  Kevised  IMarch  4,  1953. 

Bitsspill  Forhes, 
Acting  Ad  m  i  n  is  I  rato  r. 


Exhibit  A 

Standard  for  Temporary  Becord  Photographic  Microcopying  Film 
(Gelatin-Silver  Halide  Emulsion  Type) 

The  exposed  and  jirocessed  film  shall  be  of  such  a  type  that  no  serious 
loss  in  the  (piality  of  the  image  shall  result  within  five  years  after  j)rocessing 
when  the  film  is  kept  under  ordinary  storage  conditions.  All  film  shall  be  of 
Ifimm  or  35mm  size  either  perforated  or  uni)erforated  as  specified. 

Detailed  Beqnirenients 

Film  base.  The  film  base  shall  be  the  slow  burning  cellulose-acetate  type 
known  as  “safety”  film.  The  thickness  of  the  film  base  and  emulsion  shall  be 
0.0055  ±  0.0010  inch. 

Emulsion.  The  emulsion  or  light  sensitive  coating  shall  be  composed  of 
silver-halide  crystals  of  a  size  distribution  entirely  suitable  for  microcopying 
use,  uniformly  dispersed  in  a  thin  layer  of  high  grade  gelatin  on  one  side 
of  the  film  ba.se.  The  white-light  and  spectral  sensitivities  shall  be  such  that 
accurate  and  complete  copies  of  the  documents  are  obtained  Avith  the  usual 
exposure  and  develoimient  teclmicpie. 

Processing.  The  film  .shall  be  developed  with  the  usual  organic  develojiing 
agents  such  as  “Metol,”  hydrocpiinone,  glycin,  etc.,  compounded  to  produce  a 
silver  image  essentially  black.  Develojiers  producing  stained  or  colored  images 
are  not  to  be  used.  The  films  shall  be  fixed  in  the  usual  sodium  thiosuliihate 
fixing  bath.  Fixing  baths  containing  ammoninm  thiosulphate  shall  not  be  used. 
No  intensification  or  reduction  of  the  developed  image  is  permitted. 

ligpo  content  of  emulsion.  The  hy])o  (sodium  thiosulphate)  content  of  the 
processed  film  shall  not  exceed  0.02  mg  per  square  inch  of  film.  The  hvpo 
content  shall  be  determined  by  the  method  of  Crabtree  and  Boss  in  the  Journal 
of  the  Society  of  Motion  Picture  Engineers,  A"ol.  14,  p  41!)  (1030)  ^  One 
square  inch  of  film  (1%"  of  Ifinim  film  or  %"  of  35mm  film)  is  immersed  in 
a  shell  vial  %  X4  containing  10  ml  of  the  following  solutions: 

Potassium  bromide  .  05  grains. 

Mercnnc  chloride  . 

\Nator  to  make  .  1 

After  the  .sample  has  remained  in  the  above  solution  for  15  minutes  the 
turbidity  IS  compared  with  that  of  three  similar  shell  vials  containing  t  e 

so  "'K.  <"'<■  witlM  3  ,  0 

UsaaoAJ).  1  he  comparison  is  made  in  -i  iPna-nur.,!  ^  po 

for  illumination.  I’lie  shell  vials  shoiild  *  rett  ^  m  lamp 

entering  from  one  side  o7the  vials  Tim  the  light 

teste^j^on  should  not  exceed  that  of  the  one  having  0.02  mg  of  ^hj-po.^^'" 

given  as  0.05  mV  oVb^i^HtlHuVstM^^^^^^  mercuric  chloride  test  is 

length  of  filiii.  qSiis  value  Ts  obvious, v  f^  1  fo'ot  of 'fiV 

care  0.005  mg  per  frame  of  35mm  film  n  since  Avitli  ordinarv 

K  ici  name  or  .wnnm  film  (1  square  inch)  is  detectable. 
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Flexibility.  Flexibility  is  determined  by  means  of  a  Pfund  folding  endur¬ 
ance  tester  used  as  described  bv  Weber  and  Hill,  National  Bureau  of  Standards 
M  isccllaneous  Publication  M158,  obtainable  from  the  Superiutendent  of  Docu¬ 
ments,  Government  IMinting  Office,  Washington,  D.  C.,  price  5  cents. 

Processed  film,  conditioned  at  05%  relative  humidity,  shall  stand  at  least 
16  single  folds  in  the  Pfund  tester  (Hhnm  between  jaws')  without  breaking. 
Film  aged  72  hours  at  100°  C.  and  conditioned  at  65%  relative  humidity  shall 
not  lose  more  than  25%  in  folding  endurance  of  the  original  sample. 

Burniny  time  test.  A  sample  16  inches  long  shall  be  cut  from  the  16mm 
or  35mm  film  to  be  tested  All  gelatin  layers  shall  be  removed  by  washing  in 
Avarm  water  or  treatment  with  an  enzyme  such  as  i)ancreatin.  After  drying 
for  at  least  24  hours,  the  sample  shall  be  marked  2  inches  from  each  end  and 
perforated  Avith  holes  ap]>roximately  0.12  inch  in  diameter  along  one  edge  at 
intei’A’als  of  about  1%  inches,  if  sample  is  not  already  perforated.  A  Avire 
having  a  diameter  of  not  more  than  0.020  inch  shall  be  threaded  through  the 
perforations  on  one  side  at  points  approximately  1%  inches  a])art. 

The  Avire  holding  the  dried  sample  is  stretched  horizontally  betAveen  two 
supports  permitting  the  sam]ile  to  hang  A'ertically  from  it.  The  liottom  corner 
of  one  end  of  the  sample  is  ignited.  The  time  Avhich  elaiises  from  the  moment 
the  flame  reaches  the  first  mark  until  the  flame  reaches  the  second  mark  shall 
be  recorded  as  the  burning  time.  It  the  sample  does  not  ignite  or  if  it  does 
not  completely  Inirn,  the  burning  time  is  recorded  as  infinite.  The  test  shall 
be  made  in  a  room  free  from  draughts.  At  least  three  tests  shall  be  made. 
The  burning  time  shall  not  be  less  than  45  seconds. 

National,  Bure^au  of  Standards, 

October  25,  1943. 

[F.  R.  Doc.  53-2124;  Filed,  Mar.  6,  1953;  8:55  a.  m.] 


Protection  of  Bu.sine.ss  Records-  — Supplemental  Data 

LEGALITY  OF  MICROFILMED  RECORDS 

The  principal  reasons  for  duplicating  records  by  microfilm  or  other  means 
are  to  enable  organizations  to  continue  operations  without  unnecessary  de  ay 
and  to  prevent  large  financial  loss  in  case  the  originals  are  destroyed  In  the 
vast  majority  of  cases  the  duplicate  records  would  be  used,  after  any  disaster, 
without  the  necessity  to  consider  their  possible  use 
centage,  however,  may  be  needed  in  law  suits  and  the  legality  of 

renroductions  must  be  considered. 

Laws  often  seem  technical  and  illogical.  Nevertheless  they  are  usuallj 
„mde  in  the  interest  of  justice.  The  rules  for  presenting  evidence  m  court 
designed  to  prevent  fraud,  have  undergone  gradual  changes  since  medie  . 

times  to  keep  abreast  of  changing  conditions  in  uiman  a  ai  s 

Centur  es  ago  only  primary  evidence  was  allowed  m  hiAvsiiits  and  the 
loss  of  ar  i  gmal’ document  affecting  property  or  contract  could  prove 

dTsastLas.  Today  secondary  evidence  may  be  introduced  to  prove  the  contents 

of  an  instrument  that  is  not  available. 

courtesy  of  the  Co.nn.erce  I,„l-try  Assooietio,,  of 

New  York,  Inc.,  99  Church  St.,  New  York  7,  N.  Y. 
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Frimary  Evidence 

Original  documents  are  considered  the  best  or  primary  evidence.  Boo  s 
or  entries  therein,  made  in  the  regular  course  of  business,  have  been  admitted 
as  primary  evidence  in  47  states.  This  has  been  expressly  provided  for  in  30 
states  by  statutes.  Tliere  seems  to  be  no  statute  or  case  in  point  in  Nevada. 

Before  books  or  entries  therein  are  admitted  in  evidence,  a  proper  founda¬ 
tion  must  be  laid.  Each  jurisdiction  has  its  own  requirements.  Some  statutes 
require  proof  when  the  original  entrant  is  unav’ailable  or  absent  from  the 
jurisdiction.  Others  require  only  that  entries  were  made  in  the  regular  course 
of  business. 

^lost  state  courts  have  admitted  or  indicated  that  entries  made  in  the 
regular  course  of  business  are  admissible  where  the  entries  are  verified  by 
one  who  has  been  responsible,  and  do  not  require  personal  knowledge  of  the 
entries  by  the  verifying  witness. 

By  act  of  Congress  (Federal  Statute  28  U.  S.  C.  A.  Sec.  695)  special  author¬ 
ity  was  granted  concerning  records  made  in  the  regular  course  of  business.  This 
act  encouraged  the  court  in  one  leading  case  (U.  S.  v.  Manton,  309  U.  S.  664, 
page  844),  to  admit  photographic  facsimiles  of  checks  as  primary  evidence. 

Rules  governing  the  procedure  in  the  District  Courts  of  the  United  States, 
in  all  suits  of  a  civil  nature,  are  covered  by  the  Federal  Rules  of  Civil  Procedure 
(28  U.  S.  C.  A.  Sec.  723c).  Rule  43a  permits  the  admission  of  evidence  under 
whichever  one  of  the  tests  of  admissibility  is  most  favorable. 


Secondary  Evidence 

When  originally  documents  are  lost,  destroyed  or  otherwise  unavailable, 
secondary  evidence  may  be  introduced  to  prove  the  contents,  provided  the 
original  documents  would  iiave  been  competent  as  primary  evidence.  Secondary 
evidence,  however,  cannot  be  received  without  accounting  for  the  original  and 
is  not  admissible  without  proof  that  the  original  is  lost,  destroyed  or  otherwise 
beyond  the  power  of  the  party  to  produce  it. 

Before  secondary  evidence  is  admitted  the  motive  or  cause  of  destruction 
or  loss  of  the  original  documents  is  carefully  examined.  The  secondary  evi¬ 
dence  will  be  admitted  where  there  is  no  indication  of  fraud,  but  if  the  motive 
or  cause  of  loss  or  destruction  of  the  originals  is  not  free  from  suspicion  the 
secondary  evidence  will  not  be  admitted. 

Secondary  evidence  is  now  generally  admissible  to  prove  the  contents  of 
original  records  that  have  been  destroyed  in  the  ordinarv  course  of  business 
if  the  proponent  removes,  to  the  satisfaction  of  the  court,  any  suspicion  of  fraud. 

Photographic  Evide7ice 

For  more  tliaii  70  jpaia  pliotournpha  have  been  presented  to  courts  ns 
evidence,  tii  early  cases  the  courts  expressed  grave  doubts  as  to  the  accnracv 
of  photographs  due  to  distortions,  but  since  then  great  progress  has  been  made 
in  photographie  e„nip,nent  and  in  tlie  science  of  pliotographv  Now  the 

fact,  the  photographic  reproductions  of  documents  have  an  advantage  in  that 
they  may  be  enlarged  to  help  detect  forgeries  or  alterations. 
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(Jenerally,  photographic  or  photostatic  copies  are  regarded  as  secondary 
evidence.  Tliey  are  sul>ject  to  the  Rest  evidence  rule  and  the  original  records 
nnist  he  accounted  for.  When  failure  to  produce  the  original  documents  has 
heen  explained  and  it  has  heen  shown  that  jdiotogniphic  copies  are  true  and 
accurate  reproductions  the  courts  have  admitted  them  as  secondary  evidence. 

However,  recent  statutes  and  decisions  indicate  a  legislative  intent  to 
make  photographic  reproductions  i)rimary  evidence.  Some  state  courts  admit 
])hotographic  copies  of  documents  without  compliance  with  the  best  evidence  rule. 

Title  28  of  the  United  States  Code  was  amended  by  Public  Law  129  on 
August  28,  19.“)!.  This  amendment  to  the  law  i)ermits  i)hotogra])hic  reproduc¬ 
tions  of  business  records  and  assures  them  the  same  acceptance  in  evidence  in 
Federal  courts  as  would  the  originals  they  replace. 

•Many  states  have  permitted  the  recording  of  public  documents  by  the 
l)hotographic  or  photostatic  method  and  have  expressly  provided  that  such 
rei)roductions  shall  have  the  same  legal  value  as  the  original  records.  Photo¬ 
stats,  for  example,  are  commonly  used  for  recording  deeds,  mortgages,  wills 
and  other  documents  in  county  clerks’  offices. 

Whether  microfilm  is  held  as  primary  or  secondary  evidence,  the  laying 
of  a  foundation  for  its  admission  must  be  made.  Usually  a  proper  foundation 
for  photographic  evidence  is  laid  by  authentication  and  verification.  This  maj 
generally  be  done  by; 

1.  Establishing  the  existence,  at  one  time,  of  the  original  document  and 
its  competency  as  evidence  in  the  particular  case. 

2.  Showing  the  reason  for  the  loss,  destruction  or  unavailability  of  the 
original.  An  accurate  copy  by  microfilm,  preserving  the  contents  exactly 
as  in  the  original,  should  overcome  any  presumption  of  fraud. 

.3.  Establishing  the  accuracy  of  the  microfilm  process.  The  accuracy  of 
microfilm  shows  authenticity. 

4.  Following  the  .jurisdictional  statutes  or  case  laws  in  verifying  the 
microfilm  records. 


rhniogmphic  ProJiibitionx  .  .  ,  ,  ,  m  • 

The  photographing  of  certain  documents  has  been  prohibited  by  law.  This 

covers  the  following:  ,  •  i  j- 

Obligations  or  securities  of  the  United  States  Government,  including: 


Bonds 

Uertilicates  of  Indebtedness 
National  Hank  Currency 
Gold  Certificates 
Silver  Certificates 


Coupons 

United  States  Notes 
Treasiir.v  Notes 
Certificates  of  Deposit 
Fractional  Notes 


Mills,  clicoks  or  .Irafts  for  iiKOicy,  drawn  liy  or  apoi,  aiitliorired  officers  of  tlic 

United  States.  whatever  denomination,  which 

Stamiis  and  other  representatives,  of 

have  been  or  may  be  issued  under  aiiv  Act  ot  t  oiiguss. 
d;u^::rvompe-.^o:r;-ortifieates  for  veterans  of  the  World  War. 
^rnoPi;oSi:^rdH::^rJ"^o:n:os  and  an.on.oldio  fiflos  in  certain  states. 
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CVrtiMi-ates  of  citizeiisliip  or  naturalization.  -in 

(’oi)yrif>iito(l  material  (witliout  ])erinission  of  tlie  owner  of  tlie  copyriKiit) . 
Iinniigration  papers.  l’ass|)orts. 

()l)lifjations  of  any  foreign  government,  Ijank  or  corporation. 


In  certain  cases  tliis  prohilntion  ag;iinst  pliotocoi)ying  the  ahove  docninents 
does  not  ai>ply.  Wiicn  it  is  necessary  to  copy  a  legal  document  on  which  there 
is  a  cancelled  revenue  stamp,  this  may  he  done  l>y  authority  of  Sec.  402.2  of 
Internal  Kevenue  Hulletin  No.  7  entitled  ‘‘Reproductions  Authorized’’  which 
reads  as  follows : 

“Authority  is  hereby  given  to  make,  hold  and  dispose  of  black  and  white 
reproductions  of  cancelled  United  States  Internal  Revenue  Stamps  provided 
that  such  reproductions  are  made,  held  and  disposed  of,  as  part  of,  and  in 
connection  with  the  making,  holding  and  disposition  for  lawful  purposes  of 
the  reproductions  of  the  documents  to  which  such  stamps  are  attached.” 

Also,  it  does  not  apply  to  film  recordations  of  United  States  and  foreign 
securities  by  various  classes  of  corporations,  associations,  i)artnerships  and 
individuals  who  handle  such  securities  in  the  ordinary  course  of  business. 

Under  former  regulations,  only  banks  and  Ijanking  institutions  were  author¬ 
ized  to  make  confidential  film  records  of  United  States  securities,  checks,  w'ar- 
rants  and  paper  money.  Film  records  of  foreign  securities  were  not  authorized. 


New  regulations,  issued  January  24,  1951,  on  Treasury  Department  releases 
S25U»,  extend  the  authority  to  make  confidential  film  records  of  United  States 
secuiities  to  members  of  established  stock  exchanges  and  to  investment  bankers 
and  dealers  in  Government  securities  who  are  meiubers  of  eitlier  the  Investment 
Hankeis  Association  or  the  National  Security  Dealers  Association. 

Under  the  amended  regulations  confidential  film  records  may  also  be 
made  of  notes,  bonds,  obligations,  or  other  securities  of  any  foreign  govern¬ 
ment,  bank,  or  corporation,  l)y  the  same  classes  of  individuals  and  institutions 
authorized  to  make  film  records  of  United  States  securities,  if  these  individuals 
or  institutions  handle  foreign  securities  in  the  ordinary  course  of  business. 

Only  film  records  of  a  tyiie  whch  can  be  projected  upon  a  screen  are 
an  horized.  Prints,  enlargements,  or  other  reproductions  inav  not  be  made 
unless  special  permission  has  been  obtained  from  certain  designated  Treasurv 
ofhcials.  Such  permission  may  be  granted  by  the  Secretary  of  the  Treasiirv 

he  Chief  of  the  Secret  Service.  While  the  amended  regulations  give  authoritv 
0  make  film  records  of  United  States  securities  to  various  classes  of  corpora 
tions,  associations,  partnerships,  and  individuals  who  may  hold  such  securities 
111  then  possession.  Treasury  Delia rtiiient  officials  stated  that  siicli  fil  a 

will  not  in  and  of  themselves  be  sufficient  to  establish  oi'vnersh^p  T  Xst 
for  the  issue  of  duplicate  United  States  securities  under  the  Act  of  July  8  03" 

as  amended  (U.  S.  C.,  title  31,  section  738a)  That  «t,t  1  ^ 

ownership,  as  well  as  proof  of  loss  theft  or  destrii  P 

...atu,  .,,-  or  can  for  roden.p.io,.,  ,n  ...a,,.  ,  ™  '  ’"'"."''‘r'’ 

^  -  . . .  . . . . 
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at  tlie  time  the  record  was  made,  if  that  date  can  be  ascertained,  the  security 
was  in  the  possession  of  tiie  party  making  the  film.  It  does  not  prove  continued 
ownershi]),  which  ownership  as  well  as  proof  of  destruction  would  necessarily 
have  to  be  established  to  the  satisfaction  of  the  Secretary  of  the  Treasury  before 
a  duplicate  United  States  security  could  be  issued  under  the  statute. 

Reference  Material 

Statutes  and  leading  cases,  bearing  upon  the  admissibility  of  bushiess 
records  and  photographic  reproductions  as  evidence  in  various  jurisdictions  are 
listed  as  follows: 

List  A.  Statutes  and  cases  showing  what  i)roof  is  needed  to  admit 
secondary  evidence  when  original  documents  have  been  lost  or  destroyed. 

List  B.  Statutes  and  cases  recognizing  the  admissibility  of  books  or  entries 
therein,  made  in  the  regular  course  of  business,  and  what  proof,  if  any, 
is  required  to  lay  a  proper  foundation. 

List  C.  Statutes  providing  for  the  recording  of  photographic  or  photostatic 
copies  of  documents  in  county  clerks’  offices,  etc. 

List  Ib  Statutes  providing  for  the  admission  of  microfilm  as  piimaij 
evidence. 


List  A 


Statutes  and  cases  showing  what  proof  is  needed  to  admit  secondary 
evidence  when  original  documents  have  been  lost  or  destroyed. 


Alabama 

California 

Colorado 

Connecticut 

Georgia 

Illinois 

Indiana 


Iowa 

Kentucky 


Rodgers  v  Crook  (1892) 

Bracken  v  The  State  (1895)  ^  ^ 

May^  Hosiery  Mills  v  Mumtord  Cotton 

Mills  (1920) 

Bagley  v  Eaton  (1858) 


97  Ala.  722,  725 
111  Ala.  08,  71 

205  Ala.  27,  29 


10  Cal.  120,  148 


Breen  v  Richardson  (1883) 


0  Col.  005,  007 


The  Bank  of  the  U.  S.  v  Sill  (1823) 
Woicicky  v  Anderson  (1920) 


5  Conn.  100,  111 
95  Conn.  534 


Wenar  v  Stocks  (1933) 


Blake  v  Flash  (1807) 

Bank  of  Sandoval  v  lust 
(1920) 


Nat.  Bank 


The  Anderson  Bridge  Co.  v  Applegate 
(18.59) 

Rudolph  v  Lane  (18//) 

Beem  v  Beem  (1923) 


Murray  v  Olberding  (1899) 
Shields  v  Louis  (1899) 
Reynolds  v  Cooper  (192l) 


177  Ga.  127 

44  Ill.  302,  304 
210  Ill.  A])p.  571 


13  Ind.  339.  340 

57  Ind.  115,  118 
193  Tnd.  481,  490 

107  Iowa  547 
49  S.W.  803 
193  Ky.  703 
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Maine  Tobin  v  yiiaw  (1858) 


45  Me.  331.  347 


Maryland  Wri^lit  v  The  State  of  Maryland  (1808)  88  Md.  43(5.  438 

Massac'liusetts  ‘‘Tlie  Count  Joannes’’  v  Dennett  (1862)  87  Mass,  (o  Allan) 

169.  173 

Stone  V  Sanborn  (1870)  104  Mass.  319.  325 

Sinitli  V  Ilolj'oke  (1873)  112  Mass.  517.  521 


Michigan 


Minnesota 

Missouri 


Montana 


Shriinpton  &  Sons  v  Netzorg  (1895) 
Davis  V  Teacliout’s  Estate  (1901) 
Munroe,  Boyce  &  Co.  v  Ward  (1919) 
Peoi)le  V  Sliarj)  (1884) 

City  of  Winona  v  Huff  (1866) 

Skinner  v  Henderson  (1846) 

Steplien  v  Metzger  (1902) 

Leighty  v  Murr  (1916) 


104  Mich.  225.  227 
126  Mich.  135.  137 
207  Mich.  369.  380 
53  Mich.  523.  525 

11  Minn.  119.  128. 
130 

10  Mo.  205,  207 
95  Mo.  009.  621, 
622 

194  Mo.  Ap.  156 


State  V  Welcli  (1899) 


22  Mont.  92,  96 


New  Mexico  DePalnia  v  Weinuiau  (1911) 

New  York  Steele  v  Lord  (  1877) 

Mason  v  Libbey  (1882) 


16  N.  M.  302,  314 
232  IT.  S.  571 

70  N.  Y.  280 
90  N.  y.  683 


N.  Carolina  Pollock  v  Wilcox  and  Andrews  (1873) 


68  N.  C.  46,  51 


Ohio 


Bevis  V  Am.  Bailway  Exp.  Co.  (1922) 
Janchar  v  Cerkvenik  (1930) 


S.  Carolina 
Tennessee 


United  States 


State  V  Head  (1892) 

Anderson  v  Maberry  (1871) 
Eagle  Furniture  Stores  v.  Jones 
(1937  Te.xas) 

Biggs  V  Tayloe  (1824) 


lAst  B 


17  Ohio  App.  73, 
75 

35  Ohio  App.  519, 
520 

38  S.  C.  258,  260 

58  Tenn.  653.  655 
110  S.  W.  (2d)  610 


9  Wheaton 
(U.  S.)  483 


Statutes  and  cases  recognizing  the  admissibility  of  books 
made  in  the  regular  course  of  business,  and  indicating  what 
required  to  lay  a  i)roper  foundation. 


or  entries  therein, 
proof,  if  any,  is 


Alabama 


Arizona. 


1928  Code  of  Ala.,  sec.  7701 

Title  7  Code  of  Ala.  (1940)  sec.  415 

/iliak  and  Schafer  Milling  Co.  v  Moore 

Brewer  v  State 

Dean  v  Thames 

19,19  Arizona  Code  Anno.,  sec  '^‘1 
Cooj.er  V  Francis  “  ^ 

School  Dist.  No.  1  V  Whiting  (pjqo) 


222  Ala.  254 

223  Ala.  568 
234  Ala.  388 

36  Ariz.  273,  279 
56  Ariz.  334 
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Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 


Walter  L.  Pope’s  11>37  Digest  of  Statutes 
of  Arkansas,  sec.  5144 

St.  Paul  Fire  &  Marine  Ins.  Co.  v.  Ain. 

Food  I’rod.  Co.  (H>27  C.C.A.  8tli  E.D. 

of  Ark.)  21  F  (2d)  733,  736 

1!)41  Code  of  Civil  Procedure,  sec.  PJ53-C 
to  1953-li 

Patrick  v  Fitzlaff  46  Cal.  App.  243 

People  V  Kuder  118  Cal.  App.  206, 

216 

Yol.  3,  1035  Colo.  Statutes  Anno.  C  63, 

See.  14 

Hobbs  V  Breen  (1923)  74  Colo.  277 

Walker  v  Drogmund  (1937)  101  Colo.  521,  74P 

(2d)  1235 


C  305  Cumulative  Supp.  to  General  Stat¬ 
utes  1930,  see.  1675  c 
1931  General  Statutes  of  Conn.,  secs. 

5601,  5607,  5610,  5878 
Brown  v  Canty 
State  V  Hayes  (1941) 


115  Conn.  226,  228 
127  Conn.  543,  18 
Atl.  2d  895 


1935  Revised  Code  of  Delaware,  sec.  4701, 
4704A  see.  19A  (1945) 

Edsall  V  Rockland  Paper  Co.  (1937) 


194  Atl.  115 


Florida  Statutes  Anno.  (1941)  Sec.  90.21 
Court  Rules,  1946,  Common  Law,  Rule  03 

1933  Georgia  Code,  Title  38,  sec.  310 
Crump  V  Bank  of  Toccoa  (1930) 


41  Ga.  Ap.  505 


Rev.  Laws  1945,  sec.  9902 
Shuman  Carriage  Co.  v  Paxson 

Vol.  1  Idaho  Laws  Anno.  (1943) 
Sec.  16-415  to  16-419 


Kent  V  Richardson 
Henderson  v  Allis-Chalmers 
(1944) 


Mfg. 


Co. 


Smith-Hurd  Ill.  Anno.  Statutes,  ch.  51, 
sec.  3 

Na°tiona'  Malleal^le  Castins  Co.  v  IiO(Hioi3 

1,  PaS."(19M)-(23  N.E.  2<l  939) 


Polus  V  Conner  (1931) 
Shneider  v  State  (1942) 


r  T.nws  of  52nd  Gen.  Assembly  sec.  3 
Laws  of ‘l946,  sec.  303.12, 

?:iy:;rrN:;rYo.t“'i;;r)nrcvo'9(i) 

RoSs  Estlte^(1042)  (3  N.W.  2d  161) 


27  Hawaii  161 


8  Idaho  750 
65  Idaho  570 

319  Ill.  437 

333  Ill.  588,  598 
301  Ill.  App.  172 

92  Ind.  Ap.  465 
220  Ind.  28 


212  Iowa  312 

229  Iowa  1073 
231  Iowa  1088 
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Kansas 


Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 


Michigan 

Minnesota 


Mississipi)i 

Missouri 

Montana 

Nebraska 

New  Hampshire 


Corrick's  1935  Gen.  Statutes  of  Kansas, 
C  60,  sec.  2869 
Bank  v  Gragg  (1916) 

Mulich  V  Graham  Ship  By  Truck  Co. 
(1946) 

Louisville  &  Nashville  R.E.  Co.  v  Daniel 
(1906) 

Denunzio  Fruit  Co.  v  Louisville  &  Nash¬ 
ville  E.R.  Co.  (1938) 

Vol.  1  Civil  Code  of  La.,  sec.  2279 
Willard  Storage  Battery  Co.  v  Caddo 
Transfer  &  Warehouse  Co.  (1926) 

Revised  statutes  1944,  C  100,  sec.  133,146 

Flack’s  1935  Code  of  Maryland,  Article 
35,  sec.  54A 

Article  35  of  the  Anno.  Code  of  Md., 
sec.  68 

Laws  of  Mass.,  Vol.  8,  Chap.  233,  sec.  77, 
78,  79A 

Taylor  v  Harrington  (1922) 

Standard  Oil  Co.  of  N.  Y.  v  Malaguti 
(1929) 

Vol.  21  Mich.  Statutes  Anno.,  sec.  27.902 
Hartford  Fire  Ins.  Co.  v  Baker 
People  V  Lewis  (1940) 

Vol.  11  Minn.  Statutes  Anno.,  sec.  145.30 
to  145.33 

Vol.  38  Minn.  Statutes  Anno.,  sec.  600.01 
to  600.04 
Tiedt  V  Larson 
Johnson  v  Burmeister 
H.  F.  Shepardson  Co.  v  Central  Fire  Ins. 
Co.  (1945) 

Hayes  v  Nat.  Surety  Co.  (1934) 

Mo.  Laws  1945,  p.  1427  H.S.H.B.  626, 
sec.  1-4 

Welch-Sandler  Cement  Co.  v  Mullin 


Revised  Code  1935,  Sec.  10598.1-10598.4 
Smith  v  Sullivan 
State  V  Smart 

Vol.  II  Revised  Statutes  of  Neb  1943 
see.  25-1212 
Redding  v  Posten 
Brownell  v  Adams 

State  v  Mark  Shinborn  (1866) 

Roberts  v  Claremont  Power  Co.  (1917) 
Geralds  v  Champlin  (1944) 


98  Kan.  318 

162  Kan.  61,  65 
(174P  2d  98) 


122  Ky.  256,  265 
276  Ky.  168 


160  La.  910 


243  Mass.  210 
269  Mass.  126,  128 


257  Mich.  651,  654 
294  Mich.  684 


174  Minn.  558,  563 
182  Minn.  385 

220  Minn.  401 
169  Miss.  676,  693 


31  S.W.  (2d)  86, 
89 


58  Mont.  77,  83 
81  Mont.  145,  150 


109  Neb.  197 
121  Neb.  304,  314 

46  N.  H.  497 
78  N.  H.  491,  493 
93  N.  H.  157 
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New  Jersey 

New  Mexico 

New  York 
N.  Carolina 

N.  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Porto  Rico 
Rhode  Island 

S.  Carolina 


N,  J.  Statutes  Anno.,  Sec.  2:98-27.1 
Cockran  and  Meloney  v  Rutter  (1908) 
Autocall  Sales  &  Service  Co.  v  Sclieurer 
(1922) 

Grobart  v  Passaic  Valley  Water  Comm. 
(1943) 

Vol.  II  N.  M.  Statutes  1941,  sec.  20-219 
(1945) 

McKenzie  v  King 

Civil  Practice  Act,  sec.  374a 
Mason  v  Libbey 

General  Statutes  of  N.  Carolina  1943, 
sec.  8-42  to  8-45 

Fireman ’s  Ins.  Co.  v  Seaboard  Airline 
R.R.  (1905) 

Edgarton  v  Perkins  (1931) 

Yol.  3  N.  D.  Revised  Code  of  1943,  sec. 
31-0801 

Fargo  Mercantile  Co.  v  Johnson 

Spies  V  Stang 

Baldwin  Piano  Co.  v  Wylie 

Page’s  Ohio  Gen.  Code  Anno.,  sec  12102- 
22  to  12102-25 
Burr  V  Shute 
Bennett  v  Shaw 

Lumpkin  v  Met.  Life  Ins.  Co.  (1945) 

Oklahoma  Statutes  1941,  Title  12,  Sec.  501 
Clover  V  Neely 
Harsha  v  Mock 
Maney  v  Cherry 

Oil  Keld  Operating  Co.  v  Eureka  Tool 
Co.  (1937) 

Oregon  Compiled  Laws  Anno.  1941,  secs. 
2-819  to  2-819C 

Warren  Construction  Co.  v  Grant 
Pacific  Trading  Co.  v  Sim  Ins.  Office  Ltd. 

Purdon’s  Penn.  Statutes,  Title  28,  secs. 

03,  91a-91d  ^  ^ 

Ilarkin’s  v  John  Hancock  Mut.  Life  Ins. 

Co.  (1944) 

Specktor  v  Victory  Ins.  Co. 

Ingram  v  City  of  Pittsburgh  (1942) 

1911  Revised  Code  of  Porto  Rico,  Art.  48, 
Sec.  7607 

Gen.  Laws  of  1938  Anno.  ^ 

1946  Jan.  Sessions  I^aws  Cl 770 
Cargill  V  Atwood 
Cicca  &  Co.  V  Antonelli 

Currie  v  Davis  (1924) 

State  V  Johnston  (1928) 


76  N.  J.  L.  375 
97  N.  J.  L.  560 
134  N.  J.  L.  413 


14  N.  M.  375,  380 


90  N.  Y.  683 


138  N.  C.  42,  45 
200  N.  C.  650 


47  N.  D.  304 
56  N.  D.  674 
63  N.  1).  216 


2  C.C.  (N.S.)  343 
12  C.C.  574 
75  Ohio  app.  310 


116  Okla.  155,  157 
139  Okla.  181 
170  Okla.  469 

74  P  (2d)  377 


137  Oregon  410,418 
145  Oregon  21 1,219 


154  Pa.  Supr.  387 
282  Pa.  429,  432 
346  Pa.  45 


18  R.  I.  303,  304 
51  R.  I.  280 

130  S.  C.  408,  415 
149  S.  C.  195,  207 
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S.  Dakota 
Tennessee 


Texas 


United  States 


Utah 


Vermont 


Virginia 


Washington 


W.  Virginia 


Wisconsin 


Wyoming 


Vol.  II,  S.  U.  Code  of  1939,  Sec.  36.1001 

Williams,  Shannor  &  Harsh  1932  Code  of 
Tenn.,  Sec.  9733 


Vernon’s  1930  Texas  Statutes,  Art.  3737, 
3737a 

1939  Supplement,  Art.  3737c 
Watson  Co.  v  Lone  Star  Service  Station 
(1929) 

J.  M.  Radford  Grocery’  Co.  v  Porter 
(1929) 


16  S.W.  (2d)  151, 
153 

17  S.W.  (2d)  145, 

148  • 


U.  S.  V  Manton 


2  Cir.  107F(2d) 
834,  844 


Revised  Statutes  of  Utah,  Title  104,  ch. 

48,  Sec.  11  (2) 

Shepard  v  Denver  &  Rio  Grande  R.R.  Co. 

(1915)  45  Utah  295,  318 


Laws  1939,  No.  48 
Crowley  v  Goodrich  (1945) 
Griffin  V  B.  &  M.  R.  R. 
Squires  v  O’Connell 


44  Atl.  2d  128 
87  Vt.  278,  292 
91  Vt.  35,  38 


l''rench  v  Virginia  R.  R.  Co.  (1917) 
W’hite  Sewing  Mach.  Co.  v  Gilmore  Fur 
Co.  (1920) 

Ratliff  V  Jewell  (1929) 


121  Va.  383 

128  Va.  630,  645 
153  Va.  315,  327 


Remington ’s  Rev.  Statutes  of  Wash.  Anno. 

1947  Suppl.,  Sec.  1263-1  to  1263-5 
Goodwin  Co.  v  Schwaegler  147  Wash.  547 

Still  V  Swanson  175  Wash.  553,  556 


State  V  Larue  (1925) 

State  V  Martin  (1926) 

Wise.  Statutes  1937,  Hi.  327,  Sec.  24,  25 
Wise.  Statutes  1945,  Sec.  327.25,  327.29 
F.  Doheiu  Co.  Ltd.  v.  Niagara  Fire  Ins. 
Co. 

Stella  Cheese  Co.  v  Chic.,  St.  P.,  M  &  O 
Ry.  Co.  (1946) 


98  W.Va.  677,690 
102  W.Va.  107,113 


96  Wis.  38,  46 
248  Wis.  196 


Compiled  Statutes  1945,  Sec.  3-3122  to 
3-3125 

Lewis  V  England  14  -^Yyo.  128 


List  C 


Statutes  providing  for  the  recording  of  photographic 
of  documents  in  county  clerks’  offices,  etc. 


or  photostatic  copies 


Alabama 

Arizona 

California 


Title  7  Code  of  Ala.  (1940)  Sec.  5 
Arizona  Code  Anno.  (1939)  Sec.  17-801 

Code  of  Civil  Procedure,  section  1920  b 
Probate  Code  Section  330 
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Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

I  owa 

Kansas 

liOuisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississip))! 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 
New  York 

N.  Carolina 
N.  Dakota 
Ohio 

Oklahoma 


C.154  Colorado  Statutes  Anno.  (1935)  Sec.  18(7) 

C.  40  Colorado  Statutes  Anno.  (1935)  Sec.  35 

Cumulative  Supplement  to  the  General  Statutes,  (Jan.  Sessions 
1931,  1933,  1935)  Ch.  5  Sec.  23-C. 

Laws  of  Delaware,  Volume  42  (1939),  Ch.  88 

Compiled  Laws  of  Florida,  Sec.  92.29  and  Sec.  18.20  (1945) 

Ijaws  of  1943,  Part  1,  Title  VI. 

Session  Laws  1943,  Chap.  81 

Smith-Hurd  Ill.  Anno.  Statutes,  Ch.  116,  Sec.  31-38 

Anno.  Indiana  Statutes,  C.  39,  Sec.  49-3901  (1947) 

Vol.  I  Code  of  Iowa  1946,  Ch.  422,  Sec.  422.61 
Fiftieth  General  Assemblj'  1943,  CTliap.  202. 

General  Statutes  1945  Supp.  Secs.  75-3506  to  75-3508;  Sec. 
75-2713 

General  Statutes — Dart. — Sec.  7872  and  7894 


Rev.  Statutes,  C.  100,  Sec.  145,  146 

Article  3  Code  of  Public  Local  Laws  (1930)  amended  1947, 
Sec.  123C 

Laws  of  Mass.,  Vol.  8,  Ch.  233,  Secs.  7/,  78,  /9A 
Sec.  3.991  Ch.  16A,  Mich.  Statutes  Anno.,  amended  Oct.  1947 
Vol.  29,  Minn.  Statutes  Anno.,  Sec.  507.11 
Miss.  Code  1942  Anno.,  Sec.  878  (1946) 

Mo.  Ijuws  1945,  p.  1427,  II.S.ILB.  No.  626,  Sec.  1-4 
Vol.  II  Pev.  Statutes  of  Neb.  1943,  Sec.  25-1281 


C.229  Laws  of  N.  II.  1947 


N.J.S.A.  46:19-3  (1944) 
N.J.S.A.  47:3-2  (1941) 


New  Mexico 


Statutes  1941,  Secs.  13-403,  13-406  to  13-409 


General  Municipal  Law,  Sec.  51-a 

Public  Officers  Law  65-a  .  „  tsio  i-i  i 

Administrative  Code,  City  ot  N.  V.,  Sec.  B40-  . 

Surrogate’s  Court  Act,  Sec.  16  (C.  19  Laws  of  N.  Y.  1948) 

General  Statutes  of  N.  C.  of  1943  Sec.  153-9.1  (1945) 
Public  Laws  (Session  of  1941)  Chapter  -86 


Vol.  1  N.  D.  Rev.  Code  of  1943,  Sec.  11-1019 
Laws  of  N.  Dakota  (1941)  Chap.  234 

Page’s  Ohio  Gen.  Code,  Sec.  32-1 


lession  Laws  of  Oklahoma  1^47  Ch  18,  Secs.  1  to  9,  p.  616 
Iklahoma  Statutes  1941,  Title  67,  Sec.  91 
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Oregon 

Pennsylvania 

Kliode  Island 
S.  Carolina 

8.  Dakota 

Texas 

Vermont 

W.  Virginia 

Wisconsin 

Wyoming 


Vol.  VI,  Oregon  Compiled  Laws  Anno.  Secs.  85-401  to  85-404 
(1947) 

Purdon’s  Penn.  Statutes  Anno.,  Title  71,  Sec.  205 
Pardon’s  Penn.  Statutes,  Title  65,  Secs.  61-62 

Laws  of  1946  (Jan.  Session)  Cli.  1770 

Code  of  Laws  of  S.  Carolina,  1942,  Vol.  1,  Sec.  713 
S.  Carolina  Acts  (1942) — Act  678 

Session  Laws  of  S.  Dakota  (1947)  Ch.  168 

Vernon’s  Texas  Statutes  (1945  Supplement)  Article  6663a 

Public  Acts  1945,  No.  26  amending  Sec.  1707  of  Public  Laws 
Public  Acts  1945,  No.  200  amending  Acts  of  1937,  No.  229, 
Sec.  3 

W.  Va.  Code  of  1943,  1947  Supplement,  Sec.  5714  (1) 

Wise.  Statutes  1945,  Sec.  327.25 

Wyoming  Compiled  Statutes  1945,  Sec.  27-705 
Revised  Statutes  of  Wyoming  1940  Supplement  30-510 

List  D 


Statutes  providing  for  the  admissibility  of  microfilm  as  primary  evidence. 


Alabama 

Arizona 

California 

Delaware 

Georgia 

Idaho 

Indiana 

Iowa 

Maryland 

Michigan 

Minnesota 

Nebraska 

Nevada 

New  Hampshire 
New  .Jersey 
New  York 
N.  Carolina 
N.  Dakota 


Laws  of  1951 

Laws  of  1951,  Cliapter  62 

Laws  of  1951,  Chapter  346 

Laws  of  1951 

Laws  of  1950 

Laws  of  1951,  Chapter  173 
Laws  of  1949,  Chapter  168 
Laws  of  1951 
Laws  of  1951,  Chapter  77 
Laws  of  1949 

Laws  of  1951,  Chapter  125 
Laws  of  1951 
Laws  of  1951,  Chapter  16 
Laws  of  1951,  Chapter  110 
Laws  of  1951,  Chapter  266 
Laws  of  1952,  Chapter  791 
Laws  of  1951 
Laws  of  1951 
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Oklahoma 

Oregon 

Pennsylvania 

Tennessee 

Texas 

Virginia 

Washington 

Wisconsin 


Laws  of  1951 
Laws  of  1949 

Laws  of  1951,  Act  No.  357,  S.  B.  No.  1512 
Public  Acts  1949,  Chapter  98 
Laws  of  1951 

Laws  of  1950,  Cliapter  332 
Laws  of  1949,  Chai)ter  223 
Laws  of  1951,  Chapter  284 
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LIMITATIONS  FOR  CIVIL  ACTIONS  (Conilnncd) 

(Letten  indic«te  footnotes.  Figures  indicate  years.) 
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MICRORECORDING 


Puhlic  Latr  129  —  82(1  Corifiress 
Chapter  351  —  1st  Session 
H.  R.  4106 

AN  ACT 

To  amend  section  1732  of  title  28,  United  States  Code,  entitled  “Judiciary  and 
judicial  procedure’’  by  adding  a  neAV  subsection  thereto  “To  pennit  the 
photographic  reproduction  of  business  records  and  the  introduction  of  the 
same  in  evidence.  ’  ’ 

Be  it  enacted  hy  the  Senate  and  Rouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  Tliat  section  1732  of  title  28  of  the 
United  States  Code  entitled  “Judiciary  and  judicial  procedure’’  is  amended 
by  inserting  “(a)”  immediately  preceding  the  first  i)aragraph  thereof,  and 
hy  adding  a  new  subsection  to  read  as  follows: 

“(b)  If  any  business,  institution,  member  of  a  profession  or  calling,  or 
any  department  or  agency  of  government,  in  the  regular  course  of  business  or 
activity  has  kept  or  recorded  any  memorandum,  writing,  entry,  print,  repre¬ 
sentation  or  combination  thereof,  of  any  act,  transaction,  occuirence,  or  event, 
and  in  the  regular  course  of  business  has  caused  any  or  all  of  the  same  to  be 
recorded,  copied,  or  reproduced  by  any  photograi)hie,  photostatic,  miciofilm, 
micro-card,  miniature,  photographic,  or  other  process  which  accurately  repro¬ 
duces  or  forms  a  durable  medium  for  so  reproducing  the  original,  the  original 
may  be  destroyed  in  the  regular  course  of  business  unless  held  in  a  custodial 
or  fiduciary  capacity  or  unless  its  preservation  is  required  by  law.  Such  repro¬ 
duction,  when  satisfactorily  identified,  is  as  admissible  in  evidence  as  the 
original  itself  in  any  judicial  or  administrative  proceeding  whether  the  original 
is  in  existence  or  not  and  an  enlargement  or  facsimile  of  such  reproduction  is 
likewise  admissilile  in  evidence  if  the  original  reproduction  is  in  existence  and 
available  for  inspection  under  direction  of  court.  The  introduction  of  a  repro¬ 
duced  record,  enlargement,  or  facsimile  does  not  preclude  admission  of  the 
original.  This  subsection  shall  not  be  construed  to  exclude  from  evidence  any 
document  or  copy  thereof  which  is  otherwise  admissible  under  the  rules  of 

evidence.  ’  ’ 

Sec.  2.  The  analysis  of  section  1732  of  chapter  115  of  title  28,  United 
States  Code,  immediately  preceding  section  1731  of  such  title,  is  amended  so 

as  to  read :  .  . 

“1732.  Record  made  in  regular  course  of  business;  photographic  copies. 

Sec.  3.  The  catchline  of  section  1732,  chapter  115  of  title  28,  United 

States  Code,  is  amended  so  as  to  read:  . 

“1732.  Record  made  in  regular  course  of  business;  photographic  copies. 

Approved  August  28,  1951. 
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European  Laivs  Pertaining  to  Mierorecords 

Belgium  (January  6,  1953) 

.  according  to  information  received  from  the  Belgian  Department  of 
Justice,  the  question  of  the  evidentiary  value  of  microfilm  has  never  come  up, 
in  Belgian  Courts,  as  only  the  original  of  an  act  may  be  introduced  as 
evidence — except  in  such  cases  as  foreseen  in  articles  1335  and  1336  of  the 
Belgian  Civil  Code.  As  a  rule  a  microfilm  is  considered  as  any  other  copy 
and  has  to  be  certified  by  a  special  authority  to  have  any  value  at  all." 

Denmark  (October  22,  1952) 

"...  concerning  Danish  laws  on  the  evidentiary  value  of  microfilm.  The 
Danish  Ministry  of  Justice,  to  which  your  inquiry  has  been  submitted,  has 
now  informed  the  Embassy  that  no  such  laws  exist.  It  is  possible  to  use 
microfilm  as  evidence  in  Denmark,  but  in  each  case  it  is  left  to  the  Court  to 
judge  the  value  thereof  just  as  it  is  left  to  the  Court  to  judge  the  value  of 
all  other  evidence." 


Finland  (October  3,  1952) 

"...  regarding  your  inquiry  of  eventual  Finnish  laAvs  on  the  evidentiary 
value  of  microfilm,  I  Avish  to  inform  you  that  Finnish  legislation  does  not 
contain  any  regulations  and  there  is  no  legislation  in  planning.  The  evidentiary 
value  of  microfilm  is  the  same  as  of  photographs  or  films  in  general.  In  this 
connection  I  Avish  to  inform  you  that  the  Finnish  legislation  does  not  either 
contain  any  special  regulations  of  the  evidentiary  A'alue  of  a  photostatic  copy. 
In  the  practice  some  courts  have  given  the  same  evidentiary  value  to  a  photo¬ 
static  copy  as  to  an  original  document,  but  this  conduct  depends  on  the  delib¬ 
eration  of  the  court  or  other  authority  in  question." 

France  (January  27,  1953) 

"No  laws  in  existence  at  the  present  time." 


Great  Britain  (September  16,  1952) 

"In  the  laAvs  of  evidence,  there  is  no  provision  for  microfilm  as  such 
When  the  law  mentions  ‘copies’  the  term  is  not  defined  to  include  microfilm 
but  that  does  not  necessarily  mean  that  it  is  not  permitted  in  the  courts  as 
evidence.  This  Avould  depend  upon  interpretation  of  the  word  ‘copies.’  ’’ 

Italy  (October  27,  1952) 

"...  no  particular  legislation  exists  in  Italy  on  microphotography.” 


Netherlands  (May  12,  1953) 

“A,  the  use  of  nticrofiltus  in  the  Netherlands  is  a  comparative  noveltv 
there  are  no  rules  in  existence  as  to  its  admissibility  as  evidence.  The  nepart’ 
ment  of  Justice  takes  the  viewpoint  that  the  Court  is  at  libertv  tn  nrlm't  a, 
microfilms  to  the  extent  it  deems  fit-  them  tc  ‘  ^  afimit  such 

eeming  this  matter.”  '  '  eon- 
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Norway  (December  15,  1952) 

.  there  are  no  special  provisions  in  existence  in  Norway  concerning 
the  evidentiary  value  of  microfilm.  It  may  be  added  that  the  evaluation  of 
evidence  in  Norwegian  Courts  is  free.  The  Court  thus  after  a  thorough  con¬ 
sideration  of  the  proceedings  and  the  presentation  of  evidence  on  the  whole 
decides  which  facts  are  to  constitute  the  foundation  of  the  judgment.” 

Sweden  (September  26,  1952) 

”...  there  is  no  law  about  the  evidentiary  value  of  microfilm.  Neither 
has  there  been  a  court  decision  concerning  the  evidentiary  value  of  microfilm. 
The  Swedish  courts  of  justice  are  entitled  to  a  free  examination  and  judgment 
of  the  value  and  the  importance  of  any  evidence  brought  forward  by  a  party. 
Therefore,  the  courts  do  not  put  the  question  ^vhether  microfilm  has  an  evi¬ 
dentiary  value.  They  would  rather  ask  why  the  party  has  presented  the 
document  in  the  form  of  a  microfilm  copy  and  not  the  original  document.” 

Switzerland  (October  23,  1952) 

”...  there  are  no  provisions  on  this  matter  in  Swiss  law.  The  evaluation 
of  such  evidence  is  entirely  up  to  the  Courts.  According  to  article  962  of  the 
Swiss  Federal  Code  of  Obligations,  commercial  firms  are  obliged  to  preserve 
their  books  during  a  period  of  ten  years.  Up  to  date  no  court  decisions  are 
known  as  to  the  question  whether  a  firm  which  preserves  microphotostatic 
copies  instead  of  the  originals  has  fulfilled  its  duties  according  to  article  962 
of  the  Code.” 
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Practice  For  Microfilms 


Asa 


«-»  U  S.  Pi  0/ 

Z38.7.8-1947 


•IIDC  77R  11 


1.  Defiiiitious 

1.1  Microfilni.  Micrufiliii  shall  mean  a  lians- 
pareiit  flexible  material  carrying  mierophotographs 
for  optical,  but  not  cinematographic,  projection  or 
viewing. 

1.2  Mierophotographs.  A  microphotograph  is  a 
reduced-size  photographic  documentary  reproduc¬ 
tion,  generally  too  small  to  be  read  by  the  unaided 
eye.  Mierophotographs  usually  are  made  for  record 
purposes  from  documentary  material,  such  as  texts 
or  drawings,  or  from  physical  objects. 

1.3  Reduction.  Reduction  is  the  ratio  of  a  linear 
dimension  of  the  object  to  the  corresponding  di¬ 
mension  of  the  image  on  the  film. 

2.  Material 

2.1  Stock.  Microfilms  shall  be  made  only  on  safe¬ 
ty  (slow-burning)  stock  as  defined  by  American 
Standard  Definition  of  Safety  Photographic  Film, 
Z38.3il-1943,  or  the  latest  revision  thereof  ap¬ 
proved  by  the  American  Standards  Association. 
Microfilms  intended  for  permanent  preservation 
should  be  made  on  film  slock  meeting  the  American 
Standard  Specifications  for  Films  for  Permanent 
Records,  Z38.3, 2-1945,  or  the  latest  revision  thereof 
approved  by  the  American  Standards  Association. 

2.2  Width  and  Perforations.  35-  and  16-mm 
slock  used  for  microfilms  shall  conform  ip  width 
and  perforations,  if  the  latter  are  present,  with  the 
American  Standards  for  Cutting  and  Perforating 
Dimensions  for  16-Millimeter  Silent  Motion  Pic¬ 
ture  Negative  and  Positive  Raw  Stock,  Z22.5-1947; 
for  16-Millimeter  Sound  Motion  Picture  Negative 
and  Positive  Raw  Stock,  Z22.12-1947;  and  for  35- 
Millimeter  Motion  Picture  Positive  Raw  Stock, 
Z22.36-1947,  or  the  latest  revisions  thereof  ap¬ 
proved  by  the  American  Standards  Association.  An 
additional  tolerance  of  +^.2 

added  to  the  dimensions  specified  in  the  above 
standards  at  the  lime  the  film  is  first  removed  from 


its  original  container.  Film  perforated  along  both 
edges,  along  one  edge,  or  unperforated,  may  be 
used. 

2.3  W'inding.  Processed  microfilm  prints  nor¬ 
mally  are  wound  with  the  emulsion  out  for  nega¬ 
tives  and  with  emulsion  in  for  positives.  If  the 
supply  reel  of  processed  film  has  a  round  spindle 
hole,  the  film  should  unwind  downward  from  the 
right-hand  side  when  the  round  hole  is  toward  the 
observer.  (See  Fig.  1  A.) 


-  _ 

Approved:  December  5,  1947,  by  the  American  Standards  Association, 
‘Sponsor:  Optical  Society  of  America 


Fic.  1 

Position  of  Film  on  Reel 

Note:  Arrow  througli  film  indicates  direction  of  light 
for  visual  inspcciioii  (not  as  in  a  reader). 

2.-1  Film  Ihickness.  The  film  base  used  for 
mirrofilm  should  be  within  the  range  of  0.11  to 
0.1  f  nini  (0.0045  to  0.0065  in.)  in  thickness. 

3.  Format  and  Placement 

3.1  Width  of  Image 

3.1.1  On  35-Millimeter  Film.  The  width  of 
the  linage  on  35-nim  film  shall  not  exceed  24.0  mm 
(0.945  in.)  on  film  perforated  along  both  edges; 
2b.6  mm  (1.126  in.)  on  film  perforated  along  one 
edge;  and  31.  lo  mm  (1.250  in.)  on  unperforated 

film. 

3.1.2  On  I6  Millimeler  Film.  The  width  of 
the  image  on  16-mm  film  shall  not  exceed  10.4  mm 
(0.410  in.)  on  film  perforated  along  both  edges; 
12.,  mm  (O.oOO  in.)  on  film  perforated  along  one 

‘Universal  Decimal  Cl  as,  i  f  j  r.  t . 
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1  American  Standard 

ASA 

1  Practice  For  Microfilms 

HAt.  U.  S.  Pm.  oe  1 

Z38.7.8-1947  I 

5 

b 

o. 

S 

TOP  OF  PAGF 


TOP  OF  PAGF 


EA  n  B 

Fic.  2 

Arraii"eiiicnls  of  Images  on  Microfilm 
for  General  Library  Use 

(See  Fij!-  1  B.) 


m 


Note: 


I.  Single  page  of  copy  arranged  lengthwise  on  the  film  with  the  lines  of  print  at  a  right  angle 
to  the  edges  of  the  film. 

II.  Copy  arranged  with  the  lines  of  print  parallel  to  the  edges  of  the  film. 

Double  page  (two  pages  side  by  side). 

B.  Single  page. 

III.  Two  pages  arranged  side  by  side  with  the  lines  of  print  at  a  right  angle  to  the  edges  of  the  film. 

A.  weSTEfiN  LANGUAGES  WRITTEN  FFLOM  LEFT  TO  RIGHT 


Fic.  3 


Arranneinoiit  of  Images  on  Microfilm 
for  Western  Languages  Vt  rillen  from  Left  to  Kigbl 

(See  Fig.  1  B.) 


edge;  and  15.0  mm  (0.590  in.)  on  tinperforated 
film. 

3.2  Separation  of  Images.  When  framing  in  the 
reader  is  important,  successive  images  should  be 
separated  by  at  least  0.5  mm  (0.02  in.),  and  on 
strips  of  3  Ill  (10  ft)  or  longer,  the  separation 
should  approach  this  value  to  conserve  film  and 
storage  space. 

3.3  Film  for  General  Library  Use.  The  images 
on  the  film  for  general  library  use  should  be  ar¬ 
ranged,  when  possible,  as  shown  in  Fig.  2. 

3.4  Sequence  of  Pages.  The  sequence  of  pages 
on  microfilms  should  be  such  that  the  first  bne  of 
the  following  page  is  nearest  to  the  last  line  of  the 
preceding  page  and  the  sequence  of  paps  should 
be  orderly  for  the  type  of  material  copied.  Fig.  3 
shows  the  preferred  arrangement  for  microfilms  ol 
books  in  Western  languages. 


4.  Leatier  aud  Trailer 

4.1  W  hen  the  film  is  long  enough  to  be  stored  on 
reels,  a  leader  and  a  trailer  of  45  cm  1  IB  in.)  each 
should  be  provided. 

5.  Title  Frame 

5.1  W'hen  the  film  is  stored  on  reels,  the  first 
image  should  be  the  title,  or  a  condensed  version 
of  the  title,  in  letters  at  least  2  mm  (0.08  in.) 
high.  The  last  frame  should  indicate  the  end  of  the 
film  by  “End”  or  other  suitable  designation. 

6.  Reels 

6.1  Microfilms  7.6  m  (25  ft)  long  or  loitger 
should  be  wound  on  standard  reels  as  defined  in 
American  Standard  for  Keels  for  Processed  Micro- 
film,  Z38.7.17-1946,  or  the  latest  revision  thereof 
approved  by  the  American  Standards  Association. 
The  position  of  microfilm  on  the  reel  shall  be  as 
shown  in  Fig.  L 
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American  Standard  Definition  of 


Safety  Photographic  Film 

Foreword 


T UK  American  Standard  Definition  of  Safety 
Pliolographic  Film  defines  a  photographic 
film  whicli  is  no  more  hazardous  than  common 
'ie\vs(jrint  paper.  In  order  to  be  classified  as 
•Safety  Photograpliic  Film,  a  photographic  film 
must  (a)  he  difficult  to  ignite,  (b)  be  slow  burning, 
and  (c)  evolve  a  limited  amount  of  toxic  oxides 
of  nitrogen  during  decomposition. 

'file  case  of  ignition  is  determined  by  meas¬ 
uring  the  time  of  ignition  after  subjecting  the 
sample  to  a  uniformly  maintained  high  tcni|)era- 
ture.  The  requirement  for  ease  of  ignition  and  the 
test  method  are  the  same  as  those  specified  b\'  the 
British  Standard  Uefinition  of  Cinematograph 
"Safety”  I-ilni  (1939)  and  other  Ftiropean  stand¬ 
ards  for  safety  motion  picture  film.* 

The  rapidity  of  burning  and  the  method  of 
measuring  that  characteristic  are  also  the  same  as 
specified  in  the  British  Standard  Definition  of 
".Safety"  Film  (1939).* 

I  he  toxic  gases  evolved  when  photographic 
films  of  cellulose  nitrate  are  deconi|)osed  by  heat 
arc  oxides  of  nitrogen,  carbon  monoxide,  and 
hydrocyanic  acid.  Laboratory  tests  made  avail¬ 
able  to  the  committee  indicate  that  only  oxides 
of  nitrogen  and  carbon  monoxide  are  evolved  in 
suffiejent  (iiKiiitities  to  constitute  an  appreciable 
hazard.  I  hese  tests  also  indicate  that  photo¬ 
graphic  film  does  not  evolve  more  ctirbon  mon¬ 
oxide  than  does  common  newsprint  paper  when 
equal  quantities  of  film  and  paper  are  decom¬ 
posed  in  the  stime  manner. 

The  maximum  quantity  of  oxides  of  nitrogen 
which  can  evolve  when  safety  photogra|)hic  film 
decomposes  is  limited  by  stipulating  in  the  defi¬ 
nition  the  maximum  nitrogen  (present  as  nitrate) 
content  of  the  material.  Fumes  from  photo¬ 
graphic  film  that  comply  with  this  standard  will 
not  be  significantly  dilTerent  from  fumes  evolved 
from  ordinary  newsprint  paper  decomposed  under 
the  same  conditions. 


•  These  requirements  were  proposed  at  the  Eiehth 
?  *"^''''ational  PhotoRraphy  at  Dresden  in 
iBcruhl  uker  dm  VIII.  InuLlo»alm  Tonsil 
rlngeu'and/f  Pholographie^ pa 
286)  and  adopted  by  the  Ninth  CongressT  Paris  19J 

IX  Congress  I nitrnational  dt  Phologtaphie) 


Photographic  films  made  from  materials  for 
which  this  definition  applies  but  which  do  not 
comply  in  one  or  more  respects  are  not  necessarily 
hazardous.  For  example,  acetate  film  may  fail  to 
comply  with  the  maximum  nitrogen  content 
specified  in  this  definition  and  still  not  be  signifi¬ 
cantly  more  hazardous  than  common  newsprint 
pa[)er  under  ordinary  conditions. 

I  he  committee  considered  a  maximum  nitro¬ 
gen  content  of  0.72  percent  and  had  some  evi¬ 
dence  that  a  safety  film  containing  that  pro- 
|)ortion  of  nitrogen  was  no  more  toxic  than  films 
with  a  lower  content.  However,  the  specification 
was  set  at  a  lower  figure  to  correspond  with  the 
current  requirements  of  the  Underwriters’  Labo¬ 
ratories.  I  he  method  for  measuring  the  nitrogen 
content  was  adopted  from  the  Summary  of  Re¬ 
quirements  for  Slow  Burning  Cellulose  Acetate 
him,  Underwriters’  Laboratories,  Inc,  Chicago, 
Illinois. 

The  definition  of  Safety  Photographic  Film 
applies  only  to  films,  the  supports  for  which 
comprise  cellulose  esters  of  simple  fat'ty  acids, 
combinations  of  cellulose  esters  and  nitrate,  and 
regenerated  cellulose.  Should  photographic  films 
m  the  future  be  made  of  other  materials,  this 
definition  may  have  to  be  modified  and  additional 
requirements  incorporated  in  the  definition. 

Suggestions  for  improvement  based  upon  ex¬ 
perience  gained  in  the  use  of  this  definition  will 
always  be  welcome.  They  should  be  sent  to  the 
American  Standards  Association,  29  West  39 
Street,  New  York  18,  N.  Y. 

The  American  Standards  Association  in  the 
past  has  acted  as  the  secretariat  for  the  project 
on  Photography,  ISA  42  of  the  International 
standards  .Association. 

The  ASA  Committee  on  Standardization  in  the 
Field  of  Photography  was  initiated  in  September. 
1938.  on  the  recommendation  of  a  general  con¬ 
ference  of  the  American  photographic  industry 
following  a  request  from  the  International  Stand¬ 
ards  Association  that  the  ASA  accept  the 
secretariat  for  IS.A  Committee  42  on  Photog¬ 
raphy.  The  Optical  Society  of  America  was 
designated  as  s|)onsor  for  the  ASA  project. 
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Rtr  V.  S.  Pat.  Off, 

238.3,1—1943 

American  Standard 

Definition  of  Safety  Photographic  Film 

O.  Scope 

Photographic  films  arc  classified  as  safety  photographic  film  if  they  arc 
difficult  to  ignite,  slow  burning,  and  low  in  nitrogen  content. 


1.  Ignition  Time 

1.1  Definition.  Film  supports  for  light-sensitive 
materials  are  classified  as  difficult  to  ignite  when 
the  ignition  time  is  greater  than  ten  minutes. 

1.2  Method  of  Measurement.  The  ignition  time 
of  photographic  films  is  measured  as  follows; 

1.2.1  Sample.  sample  35  mm  long  and  8  mm 
wide  shall  be  cut  from  the  film  to  be  tested.  The 
sample  shall  be  free  of  perforations  as  far  as  is 
practicable.  .Ml  gelatin  layers  shall  be  removed  by 
washing  in  warm  water,  and  the  sample  shall  then 
be  dried  for  at  least  12  hours  by  being  suspended 
freely  in  air  having  a  temperature  of  18  C  to  22  C 
and  a  relative  humidity  of  40  to  SO  percent. 

1.2.2  Procedure.  The  test  shall  be  made  in  an 
electric  resistance  oven,  the  interior  of  which 
shall  be  in  the  form  of  a  vertical  cylinder  (pre¬ 
ferably  with  a  rounded  bottom),  having  a  di¬ 
ameter  of  70  mm  and  a  mean  height  of  70  mm. 
The  top  of  the  oven  shall  be  closed  by  means  of  a 
closely  overlapping  lid,  having  two  holes  of  7  mm 
and  15  mm,  respectively,  the  centers  being  at  a 
distance  of  about  15  mm  from  each  other.  .■X 
thermocouple  shall  be  introduced  through  the 
smaller  opening,  the  connecting  wires  having  a 
porcelain  coating  fitting  tightly  into  the  hole. 
.Alternatively,  the  temperature  in  the  cylinder 
may  be  measured  by  means  of  a  mercury  ther¬ 
mometer,  protected  from  rising  heat  by  means  of 
a  cork  disk  lying  a  little  above  the  lid. 

1.2.3  TemperaluTe,  I  he  oven  shall  be  brought 
to,  and  maintained  at,  a  temperature  of  300  C 
±3  C.  When  this  temperature  is  reached,  the 
sample,  attached  to  a  thin  U-shaped  wire  hook, 
shall  be  introrluced  through  the  larger  opening. 
The  thermocouple  (or  the  thermometer)  and  the 
sample  shall  be  fixed  in  such  a  way  that  the 
thermojunction  (or  the  mercury  bulb)  and  the 
center  of  the  sample  shall  be  at  an  equal  depth  of 
about.  35  nun. 


1.2.4  Time  Interval.  The  time  interval  from 
the  insertion  of  the  sample  to  the  ignition  of  the 
sample  is  recorded  as  the  ignition  time. 

1.2.5  Preparation  for  Tests.  Between  tests,  the 
oven  shall  be  thoroughly  aired. 

2.  Burning  Time 

2.1  Definition.  Photographic  films  having  a  thick¬ 
ness  equal  to  or  greater  than  0.08  mm  are 
classified  as  slow  burning  when  the  burning  time 
is  not  less  than  45  seconds.  Photographic  films 
having  a  thickness  less  than  0.08  mm  are  classified 
as  slow  burning  when  the  burning  time  is  not  less 
than  30  seconds. 

2.2  Method  of  Measurement.  The  burning  time 
of  photographic  films  is  measured  as  follows: 

2.2.1  Sample.  .A  sample  35  cm  long  and  35  mm 
wide  shall  be  cut  from  the  film  to  be  tested.  .All 
gelatin  layers  are  to  be  removed  by  washing  in 
warm  water.  The  sample  shall  then  be  dried  for 
at  least  12  hours  by  being  suspended  freely  in  air 
having  a  temperature  of  18  C  to  22  C  and  a 
relative  humidity  of  40  to  50  percent. 

The  sample  shall  be  marked  at  a  point  5  cm 
from  one  end.  The  sample  shall  be  perforated 
with  holes  3  mm  in  diameter  along  both  edges. 
Perforations  are  to  be  at  intervals  of  not  more 
than  32  mm. 

2.2.2  Procedure.  .A  wire  having  a  diameter  of 
not  more  than  0.5  mm  shall  be  threaded  through 
the  perforations  on  one  side  so  that  the  sample  is 
supported  at  points  not  more  than  32  mm  apart. 
W'ith  the  wire  stretched  horizontally  and  the 
sample  hanging  vertically  from  it,  the  bottom 
corner  of  the  marked  end  is  to  be  ignited. 

2.2.3  Time  Interval.  The  time  which  elapses 
from  the  moment  the  flame  reaches  the  mark 
until  the  sample  is  completely  burned  shall  be 
recorded  as  the  burning  time.  If  the  sample  does 
not  ignite  or  if  it  does  not  completely  burn,  the 
burning  time  is  recorded  as  infinity. 
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2.2.4  Test  Conditions.  The  test  shall  be  made 
in  a  room  free  from  draughts  and  immediately 
after  the  period  of  drying.  At  least  three  tests 
shall  he  made. 

3.  Nitrogen  Content 

3.1  Definition.  Photographic  films  having  a  nitro¬ 
gen  content  less  than  0.36  percent  by  weight  are 
classified  as  having  a  low  nitrogen  content. 

3.2  Method  of  Measurement.  The  nitrogen  con¬ 
tent  of  photographic  films  is  measured  as  follows: 

3.2.1  Sample.  After  the  emulsion  is  removed, 
2.5  grams  of  support  are  cut  into  small  pieces  and 
placed  in  an  800-cc  Kjeldahl  flask.  To  this  are 
added  90  cc  of  30-percent  sodium  hydroxide  and 
10  cc  of  ethyl  alcohol.  (Note  1)  The  sample  may 
be  conveniently  held  overnight  at  this  point. 

3.2.2  Procedure.  The  sample  is  heated  on  the 
steam  bath,  and  25  cc  of  30  percent  hydrogen 
(jeroxide  are  added  slowly,  followed  by  agitation 
with  a  stirring  rod.  When  the  first  portion  of 
hydrogen  peroxide  is  boiled  out,  another  20-cc 
portion  is  added;  this  is  usually  sufficient  to 
dissolve  the  support  completely.  When  the  reac¬ 
tion  has  ceased,  the  stirring  rod  is  removed  and 
washed  down  with  distilled  water.  The  contents 
of  the  flask  will  now  be  approximately  200  cc. 

3.2.3  Temperature.  The  solution  is  evaporated 
over  a  flame  to  75-100  cc  volume  to  remove  the 
last  traces  of  ammonia,  diluted  to  a  total  of  350  cc 
with  distilled  water,  cooled,  and  immediately 


before  connecting  the  flask  to  the  Kjeldahl  appa¬ 
ratus,  2.5  grams  of  DeVarda's  alloy  are  added 
quickly.  After  the  flask  is  connected,  about  200  cc 
of  flistillate  are  collected  in  a  500-cc  Erlenmeyer 
flask  containing  50  cc  of  standard  tenth-normal 
sulfuric  acid.  The  e.xcess  acid  is  back  titrated 
with  tenth-normal  alkali.  (Note  2) 

3.2.4  Method  of  Calculation.  A  blank  determi¬ 
nation  is  made  on  the  reagents,  using  the  same 
quantities  that  are  used  in  the  actual  determi¬ 
nation.  The  percent  nitrate  nitrogen  in  the 
sample  is  calculated  as  follows: 

[(cc  acid  in  blank)  — (cc  acid  in  sample)] 
_ X0.1X0.014X100 

2^5  ' 

=  percent  nitrogen. 


Note  1.  Ethyl  alcohol  denatured  with  CP  methyl  alcohol 
may  be  used. 

Note  2.  Three  sources  of  error  must  be  avoided  in  this 
test: 

(a)  When  evaporating  the  solution  following  the 
pcro.\ide  digestion,  mechanical  loss  by  entrainment  may 
occur  if  the  solution  is  boiled  down  too  far.  This  will  give 
low  results. 

(i)  When  distilling  the  sample  after  addition  of  the 
DeV^arda's  alloy,  some  alkali  may  be  carried  over  into  the 
standard  acid  by  entrainment  if  the  distillation  is  carried 
loo  far.  or  is  too  vigorous.  This  will  give  high  results. 

(c)  1  he  total  volume  of  the  sample  at  the  time  of 
addition  of  the  DeVarda’s  alloy  must  be  closely  controlled 
I'oo  much  or  too  little  water  added  changes  the  alkali  con¬ 
centration  so  that  ihe  rate  of  reaction  with  the  alloy  and  the 
corresponding  reduction  of  the  sodium  nitrate  present  will 
be  erratic. 
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Foreword 


The  past  decade  has  seen  great  advances  in  the  use  of  photographic  films  in  the  place  of  paper  docu¬ 
ments  for  the  preservation  of  records.  Considerable  interest  is  also  being  shown  in  the  safe^keepmg  of 
pictorial  records  having  legal,  scientific,  industrial,  or  historical  value.  The  preservation  of  film  records 
by  national,  state,  and  municipal  governments  throughout  the  country,  and  by  banks,  insurance  compa¬ 
nies,  and  other  enterprises,  was  stimulated  by  a  recognition  of  the  economies  in  storage  space  and  the  ease 

of  reproducing  that  result  from  the  use  of  film  records. 

During  the  early  development  period  of  the  art  of  microcopying  documents  it  was  customary 
to  use  SS-nmi  nitrate  motion  picture  films,  a  material  that  is  inflammable  and  likely  to  deteriorate  in 
storage.  Today,  however,  films  that  have  been  specifically  designed  for  record  purposes  are  >n -de  u  e. 
They  have  special  photographic  qualities  that  would  be  of  little  use  in  the  motion  picture  field  and  are, 
1,  ithout  exception,  produced  on  safety-film  base,  usually  of  the  cellulose  acetate  type. 

The  useful  life  of  cellulose  acetate  films  is  conjectural  since  actual  experience  ^  ^ 

,.„d,  back  only  ab„u,  35  year,.  Eaparience  «Uh  ,ha  material  d„„ng  1  a.  t„n=  * 

erated  aging  te.t.  and  other  atndie,  predict,  hotvever,  that  the  niat.rtal  ..  the 

a.  rag.paper  stock  under  normal  storage  conditions.  This  l.ct  .as  recogm.ed  by  the  ’“^3“  “'  7, 
T  in  ted  St^es  which  passed,  in  1940,  Public-No.  788,  a  bill  permitting  the  destruction  of  certain  kinds  o 

o^Sta.  ;:-d:  onhrCove'rnment  a’, ter  they  had  been  copied  on  record  ^ 

ol  the  National  Bureau  o(  Standards.  The  present  Amerte.n  Standard  >>“7 

The  Plund  lolding  endurance  tester  described  tn  this  docuntent  .a.  esign  J  ■  y 

the  Johns  Hopkins  University  lor  the  E.  1.  du  Pont  de  Nemours  S  Company,  Inc,  and  ts  made 

through  the  courtesy  ol  ^  ”■‘  7  ^  committee  designated 

The  American  Standards  Association  in  February,  UiJ,  g  .  action  followed 

as  Z38  to  develop  standards  in  the  field  of  '  T"  a  feting  in  Budapest  in  September, 
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American  Standard 
Specifications  for 

Films  for  Permanent  Records 


1 .  Scope 

1.1  Photographic  films  for  permanent  records  may 
be  considered  as  processed  films  ready  for  storage 
in  repositories.  They  may  also  be  considered  as  un¬ 
exposed,  undeveloped  photographic  films  so  con¬ 
stituted  in  manufacture  that  they  will  have  maxi¬ 
mum  storage  life  when  properly  processed.  The 
present  standard  is  concerned  both  with  raw  stock 
for  permanent  record  films  and  with  the  processed 
films  ready  for  storage.  The  standard  is  not  re¬ 
stricted  to  roll  films  perforated  like  motion  picture 
films  but  applies  equally  well  to  unperforated  roll 
films  and  to  sheet  films. 

1.2  This  standard  deals  only  with  cellulose  acetate- 
type  films  having  gelatine-silver  halide  emulsions, 
developed  in  ordinary  processing  solutions  to  pro¬ 
duce  what  is  normally  called  a  black-and-white 
photographic  image.  Silver  halide  layers  that  pro¬ 
duce  colored  images  by  means  of  their  chemical 
composition,  or  Irealmenl  in  processing,  are  ex- 
eluded.  Likewise  excluded  are  black-and-white  sil¬ 
ver  halide  images  that  have  been  chemically  altered 
by  treatments  after  processing,  such  as  reduction  or 
intensification. 

1.3  The  terminology  employed  in  this  standard  fol¬ 
lows  the  established  practice  of  the  American  Stand¬ 
ards  Association,  using  the  word  ‘-shall”  in  cases 
where  the  requirement  is  mandatory  and  using  the 
word  “should”  to  denote  the  advisory  status  of  a 
recommendation. 


2.  Definitioii.s 

2.1  Permanent  Reeor.l  Film.  Permanent  record 
film  IS  photographic  material  so  composed  and 
treated  that  the  image  and  support  shall  have  maxi¬ 
mum  keeping  quality  under  ordinary  room-stora»e 
conditions. 


2.2  Raw  Stock.  Raw  stock  is  sensitized  photo¬ 
graphic  material  that  has  not  undergone  the  process 
01  uevelopnient. 


2.3  Film  Base.  The  film  base  is  the  support  f 
he  photographic  layer  or  photographic  film  wi 
Ihe  light-sensitive  layer  removed. 


2.4  Photographic  Layer.  The  photographic 
layer  is  the  light-sensitive  medium  capable  of  pro¬ 
ducing  an  image  by  means  of  the  photographic 
process;  specifically  a  gelatine-silver  halide  emul¬ 
sion  layer. 

2.5  Cellulose  Acetate  Type  Films.  Cellulose 
acetate  type  films  are  photographic  films  composed 
mainly  of  cellulose  esters  of  acetic,  propionic,  or 
butyric  acids. 

3.  Raw  Stock  Requirements 

3.1  Base.  Film  for  permanent  record  use  shall 
comply  with  the  following  requirements  for  ignition 
point,  slowness  of  burning,  and  low  nitrogen 
content. 

3.1.1  Ignition  Time.  A  sample  3.o0  mm 
(13.78  inches)  long  and  8  mm  (0.31  inch  I  wide 
shall  take  longer  than  10  minutes  to  ignite  when 
placed  in  an  oven  at  +300C  (+572  F)  as  de¬ 
scribed  in  5.1.1. 

3.1.2  Rapidity  of  Burning.  A  sample  350  mm 
(13.78  inches!  long,  35  mm  (1.38  inches)  wide 
and  0.08  mm  (0.0031  inch)  or  more  in  thickness 
shall  require  longer  than  45  seconds  to  burn  under 
the  test  conditions  described  in  5.1.2. 

3.1.3  Mtrogen  Content.  Safety  film  for  per¬ 
manent-record  use  must  contain  not  over  0.15-per¬ 
cent  nitrate  nitrogen  as  determined  by  the  method 
described  in  5.T.3. 

3.2  Photographic  Layer,  Gelatine-silver  halide 
emulsions  shall  be  used  for  permanent  records  that 
are  suitable  for  development  either  as  original  nega¬ 
tives,  as  positive  prints  from  negatives,  or  as  direct 
positives  by  the  reversal-development  process.  Pho¬ 
tographic  materials  producing  final  images  com¬ 
posed  of  dyes  shall  not  be  used  for  permanent 
record  films. 

4.  Processed  Film  Requirements 

4.1  Base.  Film  for  permanent  records,  after  be¬ 
ing  processed,  shall  comply  with  the  followino-  re¬ 
quirements. 

4.1.1  Relative  Viscosity.  The  relative  viscos- 
it>  of  acetone  solutions  of  processed  film  which  has 
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been  heated  72  hours  at  +  lOOC  (  +  212 F)  and  of 
unheated  film,  shall  not  differ  by  more  than  5  per¬ 
cent  when  measured  according  to  5.2. 

•I-.  1.2  Stability  of  pH.  The  pH  of  acetone- 
water  solutions  of  processed  film  which  has  been 
heated  72  hours  at  +100C  (  +  212FI  and  of  un¬ 
heated  film,  shall  not  differ  by  more  than  0.5  pH 
unit  when  measured  according  to  5.3. 

4.2  Base  Plus  Emulsion  Layer.  After  being 
processed,  film  for  permanent  records  shall  comply 
w  ith  the  following  requirements. 

4.2.1  Flexibility.  Processed  film,  conditioned 
at  room  temperature  and  65-percent  relative  humid¬ 
ity  shall  stand  at  least  16  single  folds  in  the  Pfund 
tester*  (19  mm  [0.75  inch],  between  jaws)  without 
breaking.  After  72  hours  exposure  to  a  temperature 
of  +100C  (+212  Fl,  the  material  shall  not  lose 
more  than  25  percent  in  folding  endurance  under 
the  test  conditions  prescribed  in  5.4. 

4.3  Emulsion  Layer.  Processed  film  for  perma¬ 
nent  records  shall  comply  with  the  following  re¬ 
quirements. 

4.3.1  Color  of  Image.  The  developer  used  and 
the  process  of  development  employed  shall  have 
produced  a  photographic  image  essentially  black 
and  colorless  when  viewed  by  transmitted  light. 
Stained  or  toned  images  shall  not  be  accepted  for 
permanent-record  use. 

4.3.2  Residual  Thiosulphate  Content.  After 
processing,  the  film  shall  contain  not  more  than 
0.005  mg  per  square  inch  of  sodium  thiosulphate 
(Na  .SoOs)  as  determined  by  the  test  method  pre¬ 
scribed  in  .5. .5. 


5.  Test  Methods 

5.1  Tests  for  Film  Base  for  Permanent-Rec¬ 
ord  Use-t  A  sample  of  film  base  freed  from  emul¬ 
sion  shall  pass  the  following  tests. 

5.1.1  Ignition  Time.  The  ignition  time  ol 
photographic  films  is  measured  as  follows: 

(a)  A  sample  35  mm  (1.38  inches)  long  and 
8  mm  (0.31  inch)  wide  shall  be  cut  from  the  film 
to  be  tested.  The  sample  shall  be  free  of  perfora¬ 
tions  as  far  as  practicable.  All  gelatin  layers  shall 


•SeeTppendix  for  details  of  Pfund  Folding  Endurance 
^'’Ir'est  methods  for  ignition  time,  rapidity  of  fuming. 

Wrtr's"  aXd"‘ D"finul"r.“» 

Film.  Z38.3.M943,  or  latest  revision  thereol. 


be  removed  by  washing  in  warm  water,  and  the 
sample  shall  then  be  dried  for  at  least  12  hours  by 
being  suspended  freely  in  air  having  a  temperature 
of  +18  to  +22C  (4  64.4  to  +71.6F)  and  a  rela¬ 
tive  humidity  of  40  to  50  percent. 

( b  I  The  test  shall  be  made  in  an  electric  re¬ 
sistance  oven,  the  interior  of  which  shall  be  in  the 
form  of  a  vertical  cylinder  (preferably  with  a 
rounded  bottom),  having  a  diameter  of  70  mm 
(2.76  inches)  and  a  mean  height  of  70  mm  (2.76 
inches).  The  top  of  the  oven  shall  be  closed  by 
means  of  a  closely  overlapping  lid,  having  2  holes  of 
7  mm  (0.27  inch)  and  15  mm  (0.59  inch),  respec¬ 
tively,  the  centers  being  at  a  distance  of  about  15 
mm  (0.59  inch)  from  each  other.  A  thermocouple 
shall  be  introduced  through  the  smaller  opening,  the 
connecting  wires  having  a  porcelain  coating  fitting 
tightly  into  the  hole.  Alternatively,  the  temperature 
in  the  cylinder  may  be  measured  by  means  of  a 
mercury  thermometer,  protected  from  rising  heat 
by  means  of  a  cork  disk  lying  a  little  above  the  lid. 

(c)  The  oven  shall  be  brought  to,  and  main¬ 
tained  at,  a  temperature  of  +300±3C  (+572 
±5.4F) .  When  this  temperature  is  reached,  the  sam¬ 
ple,  attached  to  a  thin  U-shaped  wire  hook,  shall  be 
introduced  through  the  larger  opening.  The  thermo¬ 
couple  (or  the  thermometer)  and  the  sample  shall 
be  fixed  in  such  a  way  that  the  thermojunction  (or 
the  mercury  bulb)  and  the  center  of  the  sample  shall 
be  at  an  equal  depth  of  about  35  mm  (1.38  inches). 

(d)  The  time  interval  from  the  insertion  of 
the  sample  to  the  ignition  of  the  sample  is  recorded 
as  the  ignition  time. 

(e)  Between  tests,  the  oven  shall  be  thor¬ 
oughly  aired. 

5.1.2  Rapidity  of  Burning.  The  burning  time 
of  photographic  films  is  measured  as  follows: 

(o)  A  sample  350  mm  (13.78  inches)  long 
and  35  mm  (1.38  inches)  wide  shall  be  cut  from  the 
film  to  be  tested.  All  gelatin  layers  are  to  be  re¬ 
moved  by  washing  in  warm  water.  The  sample  shall 
then  be  dried  for  at  least  12  hours  by  being  sus¬ 
pended  freely  in  air  having  a  temperature  of  +18 
to  +22C  (  +  64.4  to  +71.61F)  and  a  relative 

humidity  of  40  to  50  percent. 

(6)  The  sample  shall  be  marked  at  a  point 
50  mm  (1.97  inches)  from  one  end.  The  sample 
shall  be  perforated  with  holes  3  mm  (0.118  inch) 
in  diameter  along  both  edges.  Perforations  are  to 
be  at  intervals  of  not  more  than  32  mm  (1.26 
inches) . 
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(c)  A  wire  liaxing  a  diameter  of  not  more 
than  0.5  mm  (0.020  inch  )  shall  be  tlireaded  through 
the  perforations  on  one  side  so  that  the  sample  is 
supported  at  points  not  more  than  .32  mm  (1.26 
inehes)  apart.  With  the  wire  stretehed  horizontally 
and  the  sample  hanging  vertically  from  it.  the  bot¬ 
tom  corner  of  the  marked  end  is  to  be  ignited. 

(dl  The  time  which  elapses  from  the  moment 
the  flame  reaches  the  mark  until  the  sample  is 
completely  burned  shall  be  recorded  as  the  burning 
lime.  If  the  sample  doef.  not  ignite,  or  if  it  does  not 
completely  burn,  the  burning  time  is  recorded  as 
infinity. 

fe)  The  test  shall  be  made  in  a  room  free 
from  draughts  and  immediately  after  the  period  of 
drying.  At  least  3  tests  shall  be  made. 

(/I  Should  the  sample  to  be  tested  be  shorter 
than  350  mm  (13.8  inches),  the  required  minimum 
burning  lime  shall  be  prorated  in  accordance  with 
the  actual  length  of  the  sample. 

5.1.3  Mirogen  Content.  The  film  base  shall 
not  contain  more  than  0.15-pcrcent  nitrogen  com¬ 
bined  as  cellulose  nitrate.  The  determination  for 
nitrogen  shall  be  made  as  follows: 

(o)  Place  2.00  grams  of  film  base,  emulsion 
removed,  in  an  800-ml  Kjeldahl  flask.  Ninety  (90) 
ml  of  30-percent  sodium  hydroxide  and  10  ml  of 
ethyl  alcohol  are  added.  The  sample  is  healed  on  the 
steam  bath  or  over  a  low  flame,  and  25  ml  of  30-per- 
tent  hydrogen  peroxide  are  added  slowly  with  agi¬ 
tation,  using  a  stirring  rod  or  shaking  the  flask. 
When  the  first  portion  of  h>drogen  peroxide  is 
boded  out.  another  25-ml  portion  of  hvdrogen 
peroxide  is  added,  which  is  usuallv  sufficient  to  dis¬ 
solve  completely  the  film  base.  The  contents  of  the 
flask  will  now  be  made  200  ml. 


(f>)  The  solution  is  evaporated  over  a  flam 
to  about  75  ml  to  remove  the  last  traces  of  ammonia 
(Huring  evaporation,  mechanical  loss  by  entrain 
ment  may  occur  if  the  solution  is  boiled  down  to, 
far,  thus  giving  a  low  result.)  The  s.dulion  is  the, 
<I>luted  to  a  total  of  350  ml  w  ith  distilled  water  am 
cooled;  immediately  before  connecting  the  flasi 
lo  Kjeldahl  apparatus,  quickiv  add  2.5  grams  „ 
IMarda's  alloy.  The  total  volume  of  the  sample  a 
the  time  of  the  addition  of  the  DeVarda's  allov  mus 
1-e  close  y  controlled.  Arlding  too  much  or  loo  liltfi 
"alir  (  langes  the  alkali  conceniralion  so  that  tlu 
rale  of  the  reaction  with  the  allov  and  the  corre- 
spending  reduction  of  the  sodium  nitrate  preseni 
"'ll  he  erratic.  About  200  ml  of  distillate  are  cob 


Icc  tcd  ill  a  500-ml  Erlenmcycr  flask  containing  50 
ml  of  standard  tenth-normal  sulphuric  acid.  \l’hen 
distilling  the  sample  after  the  addition  of  the  De- 
Varda’s  alloy,  some  alkali  may  be  carried  over  into 
the  standard  acid  by  entrainment  if  the  distillation 
is  carried  too  far  or  is  too  vigorous,  thus  giving  a 
high  result.  The  excess  acid  is  back  titrated  with 
tenth-normal  sodium  h)(lroxide,  using  methyl  red 
as  indicator. 

(cj  A  blank  determination  is  made  on  the 
reagents,  using  the  same  quantities  that  are  used  in 
the  actual  determination.  (The  difference  in  the 
number  of  milliliters  of  hydroxide  required  for 
the  blank  and  the  sample,  multiplied  by  0.07,  gives 
the  percentage  of  nitrogen.) 

.5.2  Test  for  Relative  Viscosity.  Four  (4)  sam¬ 
ples  of  jirocessed  film  weighing  1.000  gram  each  are 
cut  from  the  specimen.  Two  (2)  of  the  samples  are 
heated  in  air  at  +  lOOC  (-f212Fl  for  72  hours. 
Each  of  the  samples  is  dissolved  in  apjiroximately 
95  ml  of  reagent  grade  acetone  in  100-ml  volumetric 
flasks.  Solution  may  be  effected  by  repeated  shak¬ 
ings  for  one  to  two  hours  or  allowing  it  to  stand 
overnight.  After  solution  of  the  film  base  is  com¬ 
pleted  and  the  emulsion  has  settled  to  the  bottom,  the 
flasks  are  immersed  in  a  water  bath  maintained  at 
+  30  +  0.05C  (+86±0.09F).  When  temperature 
equilibrium  has  been  reached  and  the  volume  of  the 
solution  adjusted  to  100  ml,  a  5-ml  portion  is  trans¬ 
ferred  to  an  Ostwald  pipette  immersed  in  the  same 
constant-temperature  bath.  The  time  of  flow  of  the 
sidulion  through  the  capillary  of  the  jiipetle  is  meas¬ 
ured  to  at  least  If.  of  a  second.  The  time  of  flow  is 
also  measured  for  5  ml  of  the  pure  solvent.  Not  less 
than  3  readings  should  be  made  for  each  S-ml 
portion.  The  relative  xiscosity  is  then  calculated  as 
the  ratio  of  the  lime  of  flow  of  the  solution  to  the 
tune  of  flow  of  the  solvent.  Duplicate  determina- 
t.ons  shall  be  made  on  both  the  original  and  heat- 
treated  film  sample  and  the  duplicates  should  agree 
"•'I'-n  -lo  of  a  second.  The  change  in  relative  vis- 
•  osity  cau.sed  by  heat  treating  shall  not  exceed  5 


,  ,  .  •  '  -samiiles  of 

>.oce.ssed  film  weighing  1.0(1()  gram  each  are  cut 

.omthesp«„nen.Two  (2)  of  the  samples  are  heat 
-r  a  ed  in  air  )  1,)0C  ,  +  2 1 2 F .  for  72  hours. 
Karh  sample  IS  placed  in  a  2()0.ml  F,lenme>er  flask 
and  dissolved  in  100  ml  „f  acetone-water  solution 

contaming  10  p™tbv  volume  of  water. 
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may  be  effected  by  repealed  shakings  for  one  to  two 
hours  or  allowing  it  to  stand  overnight.  After  solu¬ 
tion  of  the  film  base  is  complete,  the  pH  of  the  solu¬ 
tions  is  measured  with  a  glass  electrode.  The  change 
in  pH  between  the  original  and  aged  samples  shall 
not  e.\ceed  0.5-pH  unit.  Duplicate  determinations 
shall  be  made  on  both  the  original  and  heat-treated 
film  sample  and  the  duplicate  shall  agree  within 
0.1-pH  unit.  Both  the  wateV  and  acetone  used  shall 
have  been  purified  by  distillation. 

5.4  Test  for  Flexibility.  Flexibility  is  determined 
by  means  of  a  Pfund  folding  endurance  tester,* 
used  as  described  below,  which  is  the  technique  de¬ 
scribed  by  Weber  and  Hill,  National  Bureau  of 
Standards  Miscellaneous  Publication  M158.  While 
the  movable  jaw  is  at  its  maximum  distance  from 
the  stationary  jaw',  the  folding  endurance  tester  is 
fitted  with  a  sample  of  the  material  to  be  tested  that 
has  been  cut  approximately  15  X  50  mm  (0.59  X 
1.97  inches).  The  film  is  folded  by  moving  the  free 
jaw  until  it  touches  the  stationary  jaw  and  then  re¬ 
turning  it  until  it  touches  the  stop  plate.  The  folds 
are  caused  to  form  alternately  on  opposite  sides  of 
the  jaws  by  directing  the  film  with  a  blunt  instru¬ 
ment  such  as  the  eraser  of  a  lead  pencil.  The  number 
of  folds  sustained  by  the  film  before  breaking  is  re¬ 
corded  as  the  folding  endurance.  The  test  sliall  be 
carried  out  with  the  samples  conditioned  at  room 
temperature  and  65-percent  relative  humidity. 

5.5  Test  for  Residual  Thiosulphate 

5.5.1  Mercuric  Chloride  Method.^  The  mer¬ 
curic  chloride  method  of  test  is  used  to  test  the 

*Sec  Appendix  for  construction  details. 


residual  sodium  thiosulphate  (hypo)  content  of 
the  processed  film. 

(a)  One  (1)  square  inch  of  film  (1.632-inch 
strip  of  16-mm  film  or  O.T5-inch  strip  of  35-mm 
film )  is  immersed  in  a  shell  vial  19  X  127  mm  (0.75 
X  4  inches)  containing  10  ml  of  the  following  solu¬ 
tion: 

(1)  Potassium  bromide  25  grams 

(2)  Mercuric  chloride  25  grams 

(3)  W'ater  to  make  1  liter 

(b)  After  the  sample  has  remained  in  the 
above  solution  for  15  minutes,  the  turbidity  is  com¬ 
pared  with  that  of  3  similar  shell  vials  containing 
the  above  solution,  1  with  no  hypo,  1  with  0.005 
mg,  and  1  with  0.010-mg  hypo  or  sodium  thiosul¬ 
phate  (Na-S^Oa).  The  vials  shall  be  agitated  to 
uniformly  distribute  the  opalescent  precipitate.  The 
vials  containing  the  unknown  and  standard  com¬ 
parison  solutions  shall  be  equally  illuminated  from 
a  light  source  located  on  the  side  opposite  to  that 
of  the  observer  and  shall  be  viewed  in  a  darkened 
room  against  a  black  background  along  a  line  which 
makes  an  appreciable  angle  ( approximately  30  to 
45  degrees)  with  the  line  of  illumination. 

(c)  The  light  source  shall  consist  of  either  a 
mercury  vapor  lamp  in  a  housing,  or  a  fluorescent 
lamp  (6500  degrees  K.  daylight  type)  with  shade, 
or  in  an  illuminator  housing,  to  give  only  directed 
illumination,  and  fitted  with  an  opaque  shield  to 
prevent  direct  light  from  reaching  the  eyes  of  the 
observer.  The  criterion  is  that  the  turbidity  of  the 
tested  solution  shall  not  exceed  that  of  the  one  hav¬ 
ing  0.005  mg  of  hypo. 


ITlie  mercuric  chloride  method  of  lest  is  described  m 
detail  bv  Crabtree  and  Ross  in  the  o^he  Society  of 

Motion  Picture  Engineers,  \  ol  14,  p  419  (1930). 
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Pfiind  Folding  Endurance  Tester 


Fig.  1 

Assembled  View 

(Note:  A  lever-actuated  counter 
may  be  mounted  on  the  instrument 
to  record  the  number  of  strokes. 

Should  the  samples  tend  to  break 
near  the  jaws  rather  than  at  the 
center  of  the  loop,  a  stop  may  be  in* 
serted  near  the  stationary  jaw  to  pre¬ 
vent  the  stationary  and  movable  jaws 
from  touching.  This  stop  should  not 
extend  more  than  0.020  inch  (0.51 
mm)  from  the  stationary  jaw.) 


Fig.  2 

Base  Construction 
Details 
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Fig.  3 


Coubtruclion  Details 
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American  Standard 

Dimensions  for  16mm  Film, 
Perforated  Two  Edges 


ASA 

Rrg.  V.S.  Put.  Off. 

PH22. 5-1953 
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Revision  of  Z22.5— 1947 
•UDC  778-5 

Page  1  of  2  page« 


Dimensions 

Inches 

Millimeters 

‘A 

0.629  ^  0.001 

15.98  0.03 

+  B 

0.3000  -  0.0005 

7.620  =1^  0.013 

C 

0.0720  =  0.0004 

1.83  0.01 

D 

0.0500.^  0.0004 

1.27  iO.Ol 

*  E 

0.036  -  0.002 

0.91  =  0.05 

G 

Not  >  0.001 

Not  >  0.025 

1 

n 

0.413  =  0.001 

10.490  0.025 

30.00  0.03 

762.00  0.76 

R 

0.010 

0.25 

These  dimensions  and  tolerances  apply  to  negative  and  positive  raw  stock 
immediately  after  cutting  and  perforating.  • 

*  in  Appendix  2,  A  shall  be  0.628  0  001 

and  E  shall  be  0.0355  ^  0.0020  in. 

'  P^lo'ofions.  the  moximem  diffetenee  of 

ptteh  eholl  no,  ,„..d  0,001  in,  ond  thoold  be  o.  mooh  .„„1|..  „ 

*  int.tr'"”'’  PP'lprolion 


16mm  „„„e„on.,ed  61m,  „mi,  npnock.t  holee. 
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(These  Appendixes  arc  not  a  part  of  American  Standard  Dimensions 
for  16mm  Film,  Perforated  Two  Edges,  PH22. 5-1953.) 


Appendix  1 

The  dimensions  given  in  this  standard  rep¬ 
resent  the  practice  of  film  manufacturers  in 
that  the  dimensions  and  tolerances  are  for  film 
immediately  after  perforation.  The  punches 
and  dies  themselves  are  made  to  tolerances 
considerably  smaller  than  those  given,  but 
owing  to  the  fact  that  film  is  a  plastic  mate¬ 
rial,  the  dimensions  of  the  slit  and  perforated 
film  never  agree  exactly  with  the  dimensions 
of  the  punches  and  dies.  Shrinkage  of  the 
film,  due  to  change  in  moisture  content  or 
loss  of  residual  solvents,  invariably  results  in 
a  change  in  these  dimensions  during  the  life 
of  the  film.  This  change  is  generally  uniform 
throughout  the  roll. 

The  uniformity  of  perforation  is  one  of  the 
most  important  of  the  variables  affecting 
steadiness  of  projection. 

Variations  in  pitch  from  roll  to  roll  are  of 
little  significance  compared  to  variations  from 
one  sprocket  hole  to  the  next.  Actually,  it  is 
the  maximum  variation  from  one  sprocket 
hole  to  the  next  within  any  small  group  that 
is  important.  This  is  one  of  the  reasons  for 
the  method  of  specifying  uniformity  in  dimen¬ 
sion  B. 

Appendix  2 

In  the  early  days  of  16mm  film  the  safety 
base  used  for  this  film  had  the  characteristic 
of  shrinking  very  rapidly  to  a  certain  fairly 
definite  amount  and  then  not  shrinking  much 
more.  Although  this  film  tended  to  swell  ot 
high  humidities,  nevertheless  the  shrinkage 
that  occurred  in  the  package  before  the  user 
received  the  film  was  always  at  least  as  great 
os  any  swell  that  might  occur  due  to  high 
humidities  at  the  time  of  use.  This  meant  that 
the  user  never  encountered  film,  even  at  high 
humidities,  that  had  greater  width  than  that 
specified  in  the  standards.  This  meant  that 
camera  and  projector  manufacturers  seldom 


ran  into  trouble  so  long  as  their  film  gates 
would  readily  pass  film  at  the  upper  limit  of 
the  slitting  tolerances,  namely  0.630  in. 

Within  the  past  few  years,  however,  a 
safety  base  with  lower  shrinkage  characteris¬ 
tics  began  to  be  used.  Although  this  film  was 
less  susceptible  than  the  previous  film  to  swell¬ 
ing  at  high  humidities,  nevertheless  the  shrink¬ 
age  characteristics  were  low  enough  so  that 
this  shrinkage  did  not  always  compensate  for 
the  swell  at  high  humidities. 

For  this  reason  film  slit  at  the  mid  point  of 
the  tolerance  for  width,  nomely  0.629  in., 
would  occasionally  swell  at  high  humidities 
to  such  an  extent  that  it  would  bind  in  film 
gates  designed  to  pass  film  with  the  width  of 
0.630  in.  The  manufacturers,  therefore,  were 
compelled  to  slit  at  the  lower  edge  of  the 
tolerance  permitted  by  the  previous  edition 
of  this  standard.  Variations  in  their  slitting 
width,  however,  sometimes  produced  film  slit 
below  the  limits  of  the  standard. 

This  revision  has  therefore  been  adopted 
in  order  that  the  manufacturers  may  slit  low- 
shrink  film  within  the  standard  and  still  pro¬ 
duce  film  which  does  not  exceed  0.630  in. 
even  at  high  humidities. 

For  the  purpose  of  this  specification,  low- 
shrink  film  base  is  film  base  which,  when 
coated  with  emulsion  and  any  other  normal 
coating  treatment,  perforated,  kept  in  the 
manufacturer's  sealed  container  for  6  months, 
exposed,  processed,  and  stored  exposed  to 
air  for  a  period  not  to  exceed  30  days  at  65 
to  75  F  and  50  to  60%  relative  humidity  and 
measured  under  like  conditions  of  tempera¬ 
ture  and  humidity,  shall  have  shrunk  not  more 
than  0.2%  from  its  original  dimension  at  the 
time  of  perforating.  The  final  measurement 
should  be  made  after  conditioning  the  film  for 
24  hours  to  a  humidity  of  55  —  5%. 

This  definition  of  low-shrink  film  is  to  be 
used  as  a  guide  to  film  manufacturers,  and 
departure  therefrom  shall  not  be  cause  for 
rejection  of  the  film. 
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American  Standard 

ASA 

fiff.  V^.  Ofi<« 

Dimensions  for 

PH22.36-19S4 

Revision  of  Z22. 36-1947 

35mm  Motion-Picture  Positive  Raw  Stock 

•UOC  778.5.771.5 

Pa9«  1  of  2  po9»« 


Dimensions 

Inches 

Millimeters 

A 

1.377  ±  0.001 

34.98  ±  0.03 

B 

0.1870  rt  0.0005 

4.750  ±1  0.013 

C 

0.1100  =t  0.0004 

2.794  =t  0.01 

D 

0.0780  ±  0.0004 

1.98  ±  0.01 

E 

0.079  =fc  0.002 

2.01  ±  0.05 

*G 

Not  >  0.001 

Not  >  0.025 

1 

0.999  =t  0.002 

25.37  ±  0.05 

tL 

18.70  d=  0.015 

474.98  =t  0.38 

R 

0.020 

0.51 

These  dimensions  apply  to  the  film  immediately  after  cutting  and  perforating 
This  film  is  used  for  motion-picture  prints  and  sound  recording. 

•Method  of  indicating  G  is  the  main  change  from  Z22. 36-1 947. 

tThi,  dimension  represents  the  length  of  ony  100  consecutive  perforation  intervals. 


Approved  April  5  1954,  by  the  American  Standards  Associatian,  Incorporated 

Sponsor:  Society  of  Motion  Picture  and  Television  Engineers  ^ 

A,.,, or.’ 
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Po9«  7  of  7  P«9«> 


Appendix 

(This  Appendix  is  not  a  port  of  the  foregoing  Standard.) 


The  dimensions  given  in  this  standard  represent  the 
practice  of  film  manufocturers  In  that  the  dimensions 
are  for  film  immediately  after  perforation.  The 
punches  and  dies  themselves  are  made  to  tolerances 
considerably  smaller  than  those  given,  but  owing  to 
the  fact  that  film  is  a  plastic  moterial,  the  dimensions 
of  the  slit  and  perforated  film  never  agree  exactly 
with  the  dimensions  of  the  punches  and  dies. 
Shrinkage  of  the  film,  due  to  change  in  moisture 
conNent  or  loss  of  residual  solvents,  Invariably  results 
in  a  change  in  these  dimensions  during  the  life  of 


the  film.  This  change  is  generally  uniform  throughout 
the  film. 

The  uniformity  of  perforation  Is  one  of  the  most 
important  of  the  variables  affecting  steadiness  of 
projection. 

Variotions  in  pitch  from  roll  to  roll  ore  of  little 
significance  compared  to  variations  from  one  sprocket 
hole  to  the  next.  Actually,  it  Is  the  maximum  varia¬ 
tion  from  one  sprocket  hole  to  the  next  within  any 
small  group  that  is  important. 
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American  Standard  Dimensions  for 

ASA 

70-MIIIime+er  Perforated  (and  Unperforated) 

V.  S.  Fot  OS 

Z38. 1.3-1 948 

Film 

Z38.1.3>t94t 

(Cutting  and  Perforating  Standard) 

•UDC  771.53 

1.  Scope 

1.1  This  standard  is  lint  intended  for  use  in  the  motion  picture  field.  Its  purpose  is  to 
provide  a  film  for  still  pictures  and  various  scientific  recor4ing  instruments  such  as 
oscillographs,  electrocardiographs,  seismographs,  and  similar  instruments,  and  in  its 
ilevelopinent  no  consideration  was  given  to  its  use  for  motion  picture  purposes. 


-*|  C  U- 


Dimensions  and  Tolerances 


\ 

B 

r. 

I) 

M 


it 

I  hickiiess 


Inches 

2.7.id  i  0.002 
0.2.34  ±  0.001 
0.1300  ±  0.0008 

0.0800  rt  0.0008 
0.000  zt  0.004 
2.206  i  0.004 

Nut  liver  0.002 
23.400  ±  0.030 
0.016 

0.006  4;  0.001 


Millimeters 

60.95  41  0.05 

5.044  4;  0.025 
3.302  4;  0.020 
2.032  4;  0.020 
2.513  4;  0.10 
.58.32  4;  0.10 

Not  over  0.05 
.594.36  4:  0.76 

0.406 

0.1525  ±  0.02.54 


I.  Ihr  ll■nJ;lll  „(  any  100  colucculiM-  pertmali.in  inlrnals. 

Non.  I:  Thpi-rloraieil  TO-mm  film  ^l,all  I, air  il,o 
perforated  film. 

Null,  2:  These  dimensions  and  inie 


same  ihickn 


foraling. 


sness  and  iiidlh  f  A  ',  dimensions  as 

“  ""  . . .  .Is . . 


Sponsor:  Optical  Society  of  Americo 
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American  Standard  for 

Reels  for  Processed  Microfilm 


ASA 


Rtc-  v.s.Pt.og. 

Z38.7.17.1946 


1 ; 


0  320!«Sg*.N 


12^*500*  IN 
**'-0000 


1.  Spintlle  Holes 

1.1  The  sijitulle  liolc  in  one  tl.iiige  ^lulll  bo  s<iiiaio 
w  itii  a  k.6)  nay  at  one  corner  as  shown  in  the  figure. 
I'he  spindle  hole  in  the  other  llange  shall  be  either 

round,  with  a  diameter  of;  8.1.1  -010'"'"  (0.32(1 

-0.002  j  ,  I  as  shown  in  the  figure. 

-0  001 

2.  Core 

2.1  The  rliarneter  of  the  core  shall  be:  31. to  — 0.38 
inm  ( 1.2.50i0.015  in.) . 

3.  .Separalioii  ainl  riiiekiiess  of  Flaiifjes 

.3.1  For  16  nnn  reels,  the  space  between  the  2 
flanges  shall  be:  1C.76±0.25  mm  (0.660i0.010 
in.)  at  the  core  and  16.76  mm  (0.660_®-q2,. 
in.)  at  the  periphery. 

3.2  For  35-mm  reels,  the  space  between  the  2 
flanges  shall  be:  3,3.71i:0.2.'>  mm  ( 1.107±0.010 
in.)  at  the  core  and  3.5.74_[*  '{  mm  ( 1 -407 ^ 
in.)  at  the  periphery. 


3.3  I  he  flange  thickness,  including  embossings, 
shall  not  exceed  1.52  mm  (0.060  in.). 

•  I,  Capacity  ainl  Outside  Diameter 

4.1  fhe  normal  capacities  of  microfilm  reels  and 
the  standard  outside  diameters  for  reek  of  these 
sizes  are: 

(nt  16  nnn  reels 

lOO  ft  capaeiti :  93.42±0.38  mm 

(3.678±0.015  in.) 

.30. ft  eapaciti  :  73.81  — 0.38  mm 

(2.906±0.015  in.i 

(/»)  .35-mm  reels 

100  ft  capacity :  93.42±0.38  mm 

(3.678±0.015  in.) 

4.2  If  reels  of  other  capacities  are  required,  the 
dimensions  of  the  fir.st  three  sections  of  this  stand¬ 
ard  shall  be  met.  In  no  case  shall  the  outside  diam¬ 
eter  exceed  that  specified  for  100-ft  reels. 


lini.eisal  Oe  ' 'S-' 1  C 1  a  s  s  1  f  l  ca  1 1  or 


Approved  August  9.  1946,  by  the  American  Standards  Association 
Sponsor:  Optical  Society  of  America 

Authors'  note:  This  standard  is  under  revision  at  present. 
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American  Standard  Nomenclature  for 


ASA 


Parts  of  a  Photographic  Objective  Lens 


Rfg.  V.  f  t'm  05- 

Z38.4.19-1948 


•UDC  771  35 


1.  Scope 

1.1  This  standard  defines  the  terms  “optical  system."  “member,”  “component," 
“element,*’  “front,”  and  “hack”  as  applied  to  a  photographic  objective  lens. 


2.  Nonienclaliire  Applying  to  the  Parts  of  a 
Photographic  Objective  Lens 

2.1  Optical  System.  The  optical  system  includes  all  the  optical  parts  of  a  photo¬ 
graphic  lens  which  contribute  to  the  formation  of  an  image  on  the  photographic 
emulsion. 

2.2  Member.  A  member  of  an  optical  system  is  a  group  of  parts  considered  as  an 
entity  because  of  the  proximity  of  its  parts  or  because  it  has  a  distinct  but  not  always 
entirely  separate  function. 

2.3  Component.  A  component  is  a  subdivision  of  a  member.  It  may  consist  of  two  or 
more  parts  cemented  together  or  with  near  and  approximately  matching  surfaces. 

2.4  Element.  An  element  is  a  single  uncompounded  lens;  that  is.  a  part  constructed 
of  a  single  piece. 

2.5  Front  of  Pliotograpliie  Lens.  The  front  of  a  photographic  lens,  in  general,  is 
the  end  carrying  the  engraving,  and  usually  facing  the  longer  conjugate.  A  notable 
exception  is  certain  lenses  intended  to  be  used  in  photomicrography  in  which  the  front 
of  the  lens  faces  the  shorter  conjugate. 

2.6  Back  of  Pliotograpliie  Lens.  1  he  back  of  a  photographic  lens,  in  general,  is  the 
end  carrying  the  mounting  thread  or  other  attaching  means,  and  usually  facing  the 
shorter  conjugate. 


Approved  March  3.  1948,  by  the  American  Stondards  Associotion 

Sponsor:  Optical  Society  of  America  'Itnisersal  Dec  imai  Classification 
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American  Standard  Methods  of 
Designating  and  Measuring 

Focal  Lengths  and  Focal  Distances 
of  Photographic  Lenses 

/SA 

Rtf.  V.  S.  Pu.  Oj. 

Z38.4.2 1-1948 

SPONSOR 

Optical  Society  of  America 

Approved  March  3,  1948 
American  Standards  Association 


Foreword 

(This  Foreword  is  not  a  part  of  the  American  Standard  ^738®;21." 9«  ) 

Measuring  Focal  Lengths  and  Focal  Distances  of  Photographic  Lenses,  Z38.4.21 

This  American  Standard  defines  the  focal  lengths  of  photographic  objective  lenses  ^ 

o< »  in6ni„„  „bj,c,  produced  by  .he  ~ 

_lhe  equivalent  local  lengih  wh.cb,  unleea  othertv.se  .pec.Se  ,  .s  "  P  ^  ,,  |„„j 

,he  ari.  ot  .he  len.  in  .he  plane  ol  bee.  .a..l  pl.L  ol  be.,  average 

upon  the  average  scale  of  the  image  over  t  e  en  ire  us  •  i  mapping  or  for  other  photogram- 

definition.  This  last  named  focal  length  is  particular  y  use  u  i  p  length,  and  flange 

metric  purposes.  Other  terms  in  ordinary  use,  such  ^  ^;^^^^;;;^5f/„^:t;uring  the  focal  lengths 
focal  length,  are  also  defined.  This  specificaUon  a  so  illumination,  photographic  emulsion, 

in  accordance  with  the  new  definitions  and  sugges  s  Methods  of  measurement 

and  development  to  be  used  in  making  the  tests  when  no  because  experience  shows  that  such 

Street,  New  York  17,  New  York. 
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American  Standard  Methods  of 

Designating  and  Measuring  Focal  Lengths  and 
Focal  Distances  of  Photographic  Lenses 


1.  Scope 

1.1  This  standard  defines  the  equivalent  focal 
length,  the  calibrated  focal  length,  the  front  and 
back  focal  distances,  and  the  flange  focal  distance; 
and  gives  methods  for  their  measurement. 


2.  Disliuguishiug  Characteristics  of 
the  Different  Focal  Lengths 
2.1  Equivalent  Focal  Length.  The  equivalent 
focal  length  of  a  lens  determines  the  scale  of  the 
image  produced  by  the  lens.  When  a  given  object 
is  at  an  infinite  distance,  images  produced  by  lenses 
of  the  same  equivalent  focal  length  will  be  equal  in 
size,  and  images  produced  by  lenses  of  different 
equivalent  focal  lengths  will  vary  in  size  directly  as 
the  respective  equivalent  focal  lengths.  For  the  sim¬ 
pler  types  of  photographic  lenses  (not  including 
the  telephoto  lensesf  the  equivalent  focal  length  is 
approximately  equal  to  the  distance  of  the  lens 
from  the  image  plane  when  the  camera  is  focused 
for  a  distant  object. 


2.2  Calihrated  Focal  Length.  The  equivalent 
focal  length  as  defined  in  this  standard  is  a  means 
for  specifying  the  scale  of  the  image  in  the  imme¬ 
diate  neighborhood  of  the  axis.  In  the  presence  of 
distortion  the  scale  of  the  image  is  different  in  dif¬ 
ferent  parts  of  the  field  of  view.  Even  if  a  photo¬ 
graphic  objective  is  only  moderately  well  corrected, 
for  most  photographic  purposes  this  change  of 
scale  can  be  neglected  and  the  equivalent  focal 
length  is  a  satisfactory  measure  of  image  size. 
When  a  lens  is  to  be  used  for  photogrammetric  pur- 
poses,  however,  this  change  of  scale  over  the  pic¬ 
ture  is  important.  For  such  work  the  equivalent 
focal  length  should  be  replaced  by  the  calibrated 
focal  length.  The  calibrated  focal  length  is  a  focal 
length  adjusted  to  the  average  scale  of  the  ima^e 
over  the  entire  field  of  view.  The  calibrated  focal 
ength  IS  the  value  to  be  applied  when  a  photograph 
IS  to  be  used  for  map  making  or  other  photogram- 
metric  purposes.  Hy  its  use  the  errors  due  to  distor¬ 
tion  are  distributed  more  uniformly  over  the  area 
mappe  and  the  maximum  errors  are  reduced  The 
>'se  of  the  calibrated  focal  length  does  not  require 
a  refocusing  of  the  lens  and  does  not  affect  the  ad¬ 


justment  of  the  lens  w  ith  respect  to  the  image  plane 
in  the  camera. 

2.3  Front,  Back,  and  Flange  Focal  Distance. 
The  equivalent  focal  length  and  the  calibrated  focal 
length  relate  only  to  the  optical  characteristics  of 
the  lens.  Front  and  back  focal  distances  and  flange 
focal  distance  are  terminated  at  one  end  by  a  part  of 
the  lens  or  lens  mount  and  are  useful  when  deter¬ 
mining  mechanical  interferences  or  installing  a  lens 
in  a  camera.  It  is  not  safe  to  use  any  one  of  these 
three  focal  distances  as  a  measure  of  image  scale. 


3.1  Equivalent  Focal  Length.  The  equivalent 
focal  length,  often  referred  to  more  simply  as  the 
focal  length,  is  defined  by  the  equation 

f  —  y'  r  , 

’  li  =  0  tan  13  ^ 

where  y'  is  the  transverse  distance  from  the  princi¬ 
pal  focus  to  the  center  of  the  image  in  the  image- 
space  focal  plane  of  an  infinitely  distant  object 
point  which  lies  in  a  direction  making  an  angle 
w'ith  the  axis  of  the  objective. 

3.2  Calibrated  Focal  Length.  The  calibrated 
focal  length  is  an  adjusted  value  of  the  equivalent 
focal  length  so  chosen  that  the  extreme  positive  and 
negative  values  of  distortion  over  the  useful  field, 
as  defined  by  Equation  .3.  are  equal  in  magnitude. 

3.3  Front  Focal  Distance.  The  front  foc^il  dis 
tance  is  the  distance  measured  from  the  principal 
focus  located  in  the  front  space  to  the  vertex  of  the 
front  surface. 

3.-*  Back  Focal  Distance.  The  back  focal  dis- 
tance  is  the  distance  measured  from  the  vertex  of 
the  back  surface  of  a  photographic  lens  to  the  prin¬ 
cipal  focus  located  in  the  back  space. 

3..3  Flange  Focal  Distance.  The  flange  focal  dis- 
tance  is  the  distance  measured  from  the  locating 
surface  of  t^he  lens  mount  to  the  principal  focus 
located  m  the  image  space. 

4.  Methods  of  Measuring 
Focal  Lengths 

4.1  Equivalent  Focal  Length.  To  measure  the 
equivalent  focal  length  a  photographic  plate  i. 
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placed  in  the  focal  plane  of  the  image  space.  (Un¬ 
less  otherwise  specified  the  focal  plane  is  defined 
as  the  plane  of  best  photographic  imagery  for  an 
infinitely  distant  axial  point.)  \  collimator  and 
reticle  may  be  conveniently  used  to  provide  an  in¬ 
finitely  distant  object  point.  Exposures  are  made 
with  the  beam  of  light  from  the  collimator  directed 
along  the  axis  of  the  lens  and  at  a  series  of  angles 
pit  etc.  On  the  resultant  negative,  measure¬ 
ments  are  made  of  the  distances  etc)  of  the 

images  corresponding  to  the  angles  /?i,  /?m,  etc, 
from  the  axial  image  to  the  images  correspond¬ 
ing  to  the  angles  /?i,  jSa,  etc,  and  the  quotients 

f  t 

_ _ ,  _ _ _ ,  etc,  formed.  The  limiting 

tan  Pi  tan  p-j 

value  of  this  quotient  as  p  approaches  zero  is  the 
equivalent  focal  length. 

4.1.1  If  a  photographic  objective  were  free 
from  distortion  the  quotient  would  be  invariant 
with  respect  to  the  value  of  /?.  For  many  photo¬ 
graphic  purposes  the  distortion  is  negligible  for 
})oints  distant  from  the  center  of  the  useful  field 
not  more  than  one-fifth  of  its  radius,  and,  conse¬ 
quently,  it  will  very  often  be  possible  to  obtain  a 
satisfactorilv  accurate  value  of  /  by  a  single  deter- 
niination  of  P  and  y'  for  a  jioint  lying  near  the  axis. 

4.1.2  The  foregoing  method  is  derived  directly 
from  the  definition  of  ecpiivalent  focal  Icngih  and 
has  the  merit  of  being  based  on  a  photographic 
method.  For  an  objective  free  of  aberration  and 
diffraction  effects,  the  focal  length  as  thus  defined 
would  be  exactly  equal  to  the  distance  from  the 
second  nodal  point  of  the  objective  to  the  principal 
focus.  ,\s  a  consequence  of  this  equality  the  focal 
length  may  be  measured  on  an  optical  bench 
equipped  with  a  nodal  slide.  By  means  of  the  nodal 
slide  the  [diotographic  objective  is  mounted  to  ro¬ 
tate  about  an  axis  through  its  second  nodal  point 
and  the  distance  from  this  nodal  point  to  position 
of  best  axial  focus  for  an  infinitely  distant  object 
point  is  measured.  An  important  factor  of  uncer¬ 
tainly  in  using  this  method  is  the  difference  between 
the  position  of  best  focus  as  judged  visually  on  the 
optical  bench  and  the  best  focus  as  determined  pho¬ 
tographically  by  the  first  method  of  measurement. 
4.2  Calilrrafed  Focal  length 

4.2.1  To  compute  the  calibrated  focal  length 
let  yi',  y-j',  etc,  represent  the  distances,  in  the  focal 
plane,  from  the  axial  point  to  the  images  of  infin¬ 
itely  distant  object  points  lying  in  the  directions 
making  angles  Pu  Pi,  etc  with  the  axis  of  the 
objective,  and  if  /  is  the  equivalent  focal  length, 


in  the  absence  of  distortion,  then 
yi'  /  Ian  pi 

yo'  /  tan  pi 

t  V  / 

/  t  t 

In  the  |)resence  of  distortion 

yi'  /  tan  Ay/ 

y.j'  =  /  tan  /?2  + Ayi’ 

ft!  / 

t  r  !  / 

tit  t 


Eq  2 


Eq  .S 


4.2.2  The  added  terms  are  the  values  of  the 
linear  distortion  for  values  Pu  p,,  etc,  respectively. 

1  he  \  allies  of  y'  and  p  are  measured  directly.  It  is 
evident  that  the  individual  values  of  the  distortion 
defined  by  the  above  groiqi  of  equations  can  be 
changed  by  changing  the  value  of  /.  If  /  is  the 
equivalent  focal  length,  as  defined  in  this  standard, 
in  many  instances  values  of  the  distortion  in  the 
neighborhood  of  the  axial  image  point  will  be 
small,  and  near  the  edge  of  the  field  the  values  w  ill  he 
large  and  predominant!)  either  negatiie  or  positive. 

1.2. .3  It  is  convenient  to  have  targets  at  .3- 
degree  intenals  from  the  center  of  the  field  to  the 
extreme  corner.  Infinitely  distant  targets  are  con¬ 
veniently  provided  by  a  group  of  collimators  or  by 
one  collimator  which  can  ho  successiiel)  jilaccd  in 
the  required  angular  positions.  Exposures  are  made 
and  the  y'  corresponding  to  each  angular  distance 
from  the  axis  is  determined.  In  accordance  with 
Equation  .3  the  calibrated  focal  length  is  determined 
as  the  value  of  /,  which  gives  maximum  positive 
and  negative  values  of  distortion  equal  in  absolute 
value  within  the  field  to  be  covered.  When  deter¬ 
mining  the  calibrated  focal  length  it  is  customary 
to  choose  the  plane  of  best  average  definition  as  the 
focal  plane. 

4.3  Front  Focal  Distance.  To  determine  the 
front  focal  distance  the  focal  jilane  in  the  object 
space  is  determined,  preferably  by  a  photographic 
method.  The  measured  distance  from  this  focal 
plane  to  the  vertex  of  the  front  surface  of  the  lens 
is  the  required  focal  distance. 

4.4  Back  Focal  Distance.  To  determine  the 
back  focal  distance,  the  focal  plane  in  the  image 
space  is  determined,  preferably  by  a  photographic 
method.  The  measured  distance  from  the  vertex  of 
the  back  surface  of  the  lens  to  the  focal  plane  is 
the  required  focal  distance. 

4..3  Flange  Focal  Distance.  To  determine  the 
flange  focal  distance  the  procedure  is  the  same  as 
for  measuring  the  back  focal  distance,  except  that 
measurement  of  length  is  made  from  the  plane  of  the 
loeating  surface  of  the  flange  to  the  focal  plane. 
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5.  Factors  Affecliiig  Precision  of 
Measurement  of  Focal  Lenprth 


5.1  A  photographic  lens  always  has  residual  aber¬ 
rations  which  restrict  the  precision  with  which  the 
equivalent  focal  length  can  be  measured.  Conse¬ 
quently,  to  determine  a  value  of  the  equivalent 
focal  length  which  can  be  reproduced  with  preci¬ 
sion,  it  is  necessary  to  specify  the  color  of  the 
source,  the  diaphragm  opening,  the  spectral  sensi¬ 
tivity  of  the  photographic  emulsion  used,  and  the 
criterion  for  selecting  the  focal  plane. 

5.2  Distinguishing  between  Two  Measured 
Values  of  Equivalent  Focal  Lengths.  On  the 
basis  of  first  order  imagery  tbe  focal  length  is 
independent  of  the  direction  in  which  the  light 
passes  through  the  lens,  but  measurements  made 
on  a  photographic  objective  for  the  two  orienta¬ 
tions  may  yield  values  differing  slightly  because  of 
the  difference  in  extent  to  which  the  aberrations 
are  corrected  for  the  two  sides  of  the  lens.  When 
It  is  necessary  to  distinguish  between  these  two 
measured  values  of  equivalent  focal  lengths,  one  is 
based  upon  a  relation  between  an  infinitely  distant 
object  and  its  image  in  the  back  focal  plane  is  re¬ 
ferred  to  as  the  back  equivalent  focal  length.  The 
other  is  referred  to  as  the  front  equivalent  focal 
length.  Usually  when  the  term  “focal  length”  or 
“equivalent  focal  length,”  without  additional  modi¬ 
fiers  IS  used,  it  is  a  less  precise  method  of  referring 
to  the  back  equivalent  focal  length. 


5.3  As  a  source  it  is  customary  to  use  an  elect 
lamp  operated  at  a  specified  color  temperat, 
either  with  or  without  a  filter  of  known  transir 
Sion,  or  a  source  spectrally  homogeneous.  The  d 
phragm  opening  selected  for  the  test  should 
chosen  to  conform  as  closely  as  practicable  w 
the  use  to  be  made  of  the  lens.  The  photograpi 
emulsion  should  correspond  in  spectral  sensitiv 
with  the  intended  use  of  the  lens.  but.  in  some 
stances,  it  is  desirable  to  select  a  finer  grain 
emulsion  in  order  that  the  position  of  best  defi 
tion  may  be  judged  more  accurately.  Except  1 
lenses  to  be  used  for  fixed  focus  cameras,  it  is  ci 
tomary  to  select  the  best  definition  at  center  of  t 
field  as  the  criterion  for  selecting  the  focal  plane 
5_4  Absence  of  Specified  Values  for  Va, 
ables  In  the  absence  of  specified  values  for  t 
variables  referred  to  in  5.1  and  5.3,  for  measui 

rr  of  focal  length  and  related  lengths  r;:: 

photographic  lenses,  conventions  will  apply 
gi'en  in  the  following  paragraphs. 


5.4.1  A  tungsten  lamp  operating  at  a  color 
temperature  of  2360  K,  screened  by  a  filter  of  such 
nature  that  the  spectral  distribution  of  the  trans¬ 
mitted  light  very  closely  approximates  that  of  noon 
sunlight,  will  serve  as  source. 

Note  1.  The  Davis-Cibson  liquid  filter  satisfies  the 
requirements.  See  Transactions  of  the  Society  of  Motion 
Picture  Engineers,  33,  225  (1928),  and  Miscellaneous  Pub¬ 
lications,  National  Bureau  of  Standards,  No.  114  (1931). 

Note  2.  A  filter  that  may  be  considered  sufficiently 
close  in  characteristics  to  the  Davis-Cibson  filter  is  Wratten 
No.  78.  See  Macadam,  Journal  of  the  Optical  Society  of 
America,  3.3,  670  (1945). 

5.4.2  The  diaphragm  will  be  set  at  the  aperture 
having  an  /  number  1.4  times  the  /  number  of  the 
maximum  aperture. 

Illustration:  If  the  indicated  values  are  1.8,  2,  2.8, 
4,  5.6,  etc,  the  measurements  will  be  made  with  the 
iris  set  at  1.8  X  1.4  =  2.5. 

5.4.3  The  focal  plane  of  a  photographic  objec¬ 
tive  is  defined  as  the  plane,  normal  to  the  axis,  of 
best  photographic  imagery  for  an  infinitely  distant 
axial  object  point  under  conditions  as  nearly  as 
possible  like  those  under  which  the  objective  is 
intended  to  be  used. 

5.4.4  For  general  purposes,  panchromatic  plates 

with  a  resolving  power  not  less  than  40  lines  to 
the  millimeter  will  be  used. 

5.4.5  The  image  point  corresponding  to  any 
infinitely  distant  object  point  is  defined  as  the  point 
in  the  focal  plane  which  best  represents  the  posi¬ 
tion  of  the  photographic  image  of  the  object  point. 
In  particular,  the  image  point  on  the  axis  is  called 
the  principal  focus,  or  the  focal  point. 


6.  Computed  Value  of  Equivalent 
Focal  Leiifjth 

6.1  When  one  has  complete  constructional  data 
(radii  of  curvature,  indices  of  refraction,  thick¬ 
nesses,  and  separations)  it  is  customary  to  com¬ 
pute  the  equivalent  focal  length  as  the  distance 
from  the  second  nodal  point  to  the  principal  focus, 
this  value  being  determined  by  application  of  the 
simplified  equations  referred  to  variously  as  “first” 
order,  “paraxial,”  or  “Gaussian.”  Effectively,  this 
amounts  to  a  computation  of  the  focal  length  when 
both  /?  and  the  diameter  of  the  aperture  approach 
^ero  as  a  limit.  This  double  limiting  process  not 
only  eliminates  any  influence  of  aberrations  upon 
the  focal  length  but  also  results  in  a  considerable 
■mplification  of  the  computations.  Because  of  this 
double  limiting  process  the  value  obtained  by  such 
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I .  Scope 

1.1  I'his  stanciaid  defines  the  clear  aperture,  en¬ 
trance  pupil,  aperture  ratio,  relative  aperture,  and 
/■number;  and  gives  methods  for  their  measure¬ 
ment. 

2.  Dof'inilions 

2.1  Clear  .-Viierturc.  The  clear  aperture  of  a  lens 
s)stem,  member,  component,  or  element  is  the  open¬ 
ing  in  the  mount  that  limits  the  extent  of  the  axial 
beam  incident  upon  the  front  surface.  It  is  usualU 
circular  and  specified  by  its  diameter.  The  cleat 
aperture  is  sometimes  referred  to  as  the  free  aper¬ 
ture. 

2.2  EfTeclive  .Aperture.  The  effective  aperture 
of  a  photographic  objective,  for  a  given  setting  of 
the  diaphragm,  is  an  opening  equivalent  to  a  right 
section  of  the  largest  beam  of  parallel  light  from  an 
axial  object  point  that  is  transmitted  by  the  lens. 
It  is  usually  circular,  or  approximately  so.  and  is 
specified  by  its  diameter. 

2.3  Aperture  Ratio.  The  aperture  ratio  is  the 
ratio  1:A'  or  the  fraction  1  /V  (written  in  this  man¬ 
ner  with  the  first  member  of  the  ratio  or  the  nu¬ 
merator  of  the  fraction  equal  to  1  I  where  N  is 
defined  bv  the  equation. 


N-- 


2  n  sin  It 


In  this  formula  n  is  the  index  of  refraction  of  the 
medium  in  which  the  image  is  formed  ll  if  the 
image  is  formed  in  air)  and  a  is  the  angle,  meas¬ 
ured  in  the  same  medium,  between  the  axis  and  an 
extreme  ray  of  the  circular  conical  bundle  trans- 
milled  by  the  lens  with  a  given  diaphragm  setting. 
(For  any  magnification  the  exposure  time  is  pro¬ 
portional  to  the  square  of  /V.l  If  the  aperture  ratio 
is  mven  without  ,,ualification  its  value  is  that  cor¬ 
responding  to  the  largest  indicated  diaphragm 
opening  and  an  infinitely  distant  object.  If  the  ob¬ 
ject  is  at  a  finite  distance,  the  value  of  the  aperture 
.-atio  should  be  qualified  by  a  statement  of  the  cor- 
responding  magnification,  thus: 

1  -.4  nl  rn  —  0.5 

indicating  that  2  n  sin  n  =  0.25  when  the  conjugate 
planes  are  so  sele.  ted  that  lengths  in  the  image 


plane  are  equal  to  one-half  the  conjugate  lengths  in 
the  object  plane. 

2.4  Relative  Aperture.  The  relative  aperture  is 
a  measure  of  the  diameter  of  the  entrance  pupil  in 
terms  of  the  equivalent  focal  length.  It  is  written  as 
a  fraction,  of  which  the  numerator  is  /,  referring  to 
the  equivalent  focal  length.  To  illustrate:  the  ex¬ 
pression  /  '2  signifies  that  the  diameter  of  the  effec¬ 
tive  aperture  is  one-half  the  focal  length.  For  an 
object  at  an  infinite  distance,  the  denominator  of 
the  relative  aperture  and  the  second  member.  A, 
of  the  aperture  ratio  are  identical. 

Note:  The  rclalive  aperiure  is  applicable  (ur  dcieinii 
nalion  of  exposure  time  only  when  ihe  object  is  at  an  infi¬ 
nite  distance.  On  ihe  olher  hand,  ihe  aperiure  ratio  is 
applicable  lor  dclerinination  of  exposure  time  when  the 
object  is  at  an  infinite  nr  at  a  finite  distance.  In  view  of  the 
more  general  application  of  the  aperture  ratio  it  is  recom¬ 
mended  that  it  be  used  instead  of  relative  aperture  when- 
ever  possible. 

2.5  /  Number.  The  /  number  is  the  denominator 
in  the  expression  for  the  relative  aperture.  Thus,  if 
the  relative  aperture  is  //2,  the  /  number  is  2. 
More  directly,  the  /  number  is  obtained  by  dividing 
the  equivalent  focal  length  by  the  diameter  of  the 
effective  ajterture. 

3.  Metliods  of  Measiireiiienl  of  ihe 
.■V|U*rliiros  and  Related  Qiianlities  I  er- 
lainiiig;  to  a  Pliolofjrapliie  Lens 

.3.1  Determination  of  the  Diameter  of  the 
Effeelive  Aperiure 

.3.1.1  .V  travelling  compound  microscope  is  re¬ 
quired  with  means  for  translating  the  microscope 
in  a  direction  at  right  angles  to  its  axis  through  a 
measured  distance  not  less  than  the  diameter  of  the 
niaximum  effective  aperture  to  be  measured.  The 
microscope  must  be  of  low  power  (lOX  20X  I- 
provided  with  a  reticle,  and  with  a  working  distance 
suniciently  long  to  permit  the  microscope  to  be 
fdcused  on  the  limiting  opening  of  the  photographic 
objective  through  its  front  member. 

3.1.2  The  photographic  objective,  of  which  the 
effective  aperture  is  to  be  measured,  is  mounted  in 
a  convenient  position  to  permit  the  travelling 
microscope  to  be  directed  parallel  to  the  axis  of  the 
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objertixe  and  focused  upon  the  edge  of  the  opening 
having  the  smallest  apparent  diameter.  (  1  he  photo¬ 
graphic  objective  is  not  to  be  disassetiiblcd.  Ihis 
edge  is  viewed  through  the  lens  elements  which  are 
normally  traversed  by  image-forming  light  befort* 
passing  through  the  limiting  opening.  A  micro¬ 
scope  having  a  lung  workirtg  distance  is  recjuired 
to  avoid  mechanical  interference  when  looking 
through  the  lens  elements.)  The  microscope  is  then 
traversed  and  measurements  made  to  determine  the 
apparent  diameter  of  this  opening  which  is  the 
elTective  aperture. 

3.1.3  When  it  is  not  practicable  to  use  a  micro¬ 
scope  of  sulTicieut  working  distance  to  permit  the 
limiting  opening  to  be  observed  through  the  lens 
elements,  a  source  of  light  as  small  as  practicable 
and  emitting  a  cone  sulTiciently  large  to  fill  the  lens 
may  be  placed  at  the  second  principal  focus,  di¬ 
rected  toward  the  objective,  and  the  diameter  of  the 
emergent  beam  measured  to  give  the  diameter  of  the 
effective  aperture.  The  measurement  of  the  beam 
should  be  made  as  near  to  the  front  surface  of  the 
objective  as  is  practicable.  This  method  of  measure- 
ment  is  subject  to  a  systematic  error,  the  value  ob¬ 
tained  always  being  too  large  because  of  the  angu¬ 
lar  subtense  of  the  source. 

3.2  Detoriiiination  of  the  Aperture  Ratio 

3.2.1  I  nr  tlic  special  case  in  which  the  object 
is  at  an  infinite  distance  (magnification  =r  0.  A', 
the  second  meinher  of  the  ratio  may  he  determined 
as  the  (pmtient  ol)tained  when  the  equivalent  focal 
length  is  divided  hv  the  effective  aperture  diameter. 


3.2.2  For  the  general  case  in  which  the  magni- 
hcation  ma\  have  any  value,  an  axial  luminous 
point  emitting  a  cone  of  liglit  sufficicntlv  large  to 
fill  the  objective  is  set  up  in  the  object  plane  cor¬ 
responding  to  the  prescribed  magnification.  A  [)in- 
hole  suitably  illuminated  h)  a  light  source  and  con¬ 
densing  s)stcm  is  a  satisfactorv  source.  (This 
mediod  can  he  gencrali/.ed  to  include  zero  magni¬ 
fication  if  the  infitiitelv  vlistant  image  of  a  Iiiininons 
point,  as  funned  by  a  evdiimator.  is  used  as  a 
source.  I  A  photographic  plate,  normal  to  the  axis 
of  tl)e  objective,  is  exposed  to  record  a  section  of 
the  cone  of  light  proceeding  to  or  from  the  axial 
image  point.  A  second  section  of  the  cone  is  simi¬ 
larly  recorded  at  a  known  distance  from  the  first, 
and  on  the  same  side  of  the  image  point.  If  r,  and 
r.  are  the  radii  of  tlie  larger  and  smaller  sections, 
respective!)',  as  measured  on  tlie  photographic  re¬ 
cordings,  and  (/  is  the  distance  separating  the  tvvt> 
sections,  then: 

n  —  tan  '  ~  ■ 

d 

fin  is  the  index  of  refraction  of  the  medium  in 
which  the  angle  a  is  measured  (ii  =  I  for  air.  used 
in  tlie  great  majority  of  cases!,  the  second  member 
of  the  aperture  ratio  is  1  /I2n  sin  a).  When  measur¬ 
ing  the  aperture  ratio  hv  the  metho’d  of  this  para¬ 
graph.  the  angular  subtense  of  the  olijecl  point  as 
viewed  from  the  first  nodal  point  of  the  photo, 
graphic  objective  imut  he  small  when  compared 
with  the  value  of  the  angle,  n.  between  the  axis  of 
the  objective  and  the  extreme  ray  proceeding  to  the 
image  point. 
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Distance  Scales  Marked  in  Meters 

Reg.  V.  S.  Rat.  Off- 

Z38.4. 13-1948 

for  Focusing  Camera  Lenses 

Revision  of 

1.  Dislaiico  Scales  —  General 

1.1  Distance  scales  shall  have  their  markings  based  on  the  plane  of  registration  of  the 
sensitized  material  in  the  camera  to  which  the  lens  is  fitted.  If  the  lens  is  not  inter¬ 
changeable,  the  focusing  scale  may  be  computed  from  any  other  clearly  marked  refer¬ 
ence  plane. 

2.  Index  Mark 

2.1  The  index  mark  for  indicating  the  plane  on  which  the  distance  scale  is  based  shall 
consist  of  a  circle  crossed  by  a  line  having  a  length  of  between  two  and  three  times  the 
diameter  of  the  circle,  as  shown  in  the  follow  ing  figure.  The  line  shall  be  in  the  plane  of 
the  sensitized  material  (or  other  plane  from  which  the  distance  markings  are  eomputed) . 


3.  Diistaiirp  Scale  Markings 

.3.1  Within  the  limits  of  the  range  or  form  of  the  camera  and  lens  fitted  thereto  distance 
markings  shall  be  indicated  in  terms  of  meters  selected  from  the  following;  oo,  30  20 

15.10.7,5,4,3.2.5,2,1.75,1.5.1.25,1. 

-J.  Infinity  Mark 

4.1  Infinity  shall  be  indicated  by  the  mathematical  mark  for  infinity  ‘•oo.” 
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Lens  Aperture  Markings 

(Revision  of 

238.4,7.1943) 

•UDC  77I.3S 

1.  Symbol  for  Relative  Aperture 

1.1  Thf  symbol  (or  relative  aperture  of  a  lens  shall  be  //  followed  by  the  numerical  value  of 
the  quotient  of  the  focal  length  divided  by  the  effective  aperture,  as  in  the  example  //8.  Where 
preferable,  the  symbol  /;  may  be  used. 

2.  Tolerance  on  Maximum  Aperture 

2.1  The  diameter  of  the  bundle  of  parallel  entering  rays  which  pass  through  the  maximum 
aperture  shall  be  at  least  9.5  percent  of  the  quotient  obtained  on  dividing  the  marked  focal 
length  by  the  engraved  /-number. 

3.  Standard  Series  o£  Diaphragm  Markings 

3.1  The  standard  series  of  diaphragm  markings  shall  be  //0.7,  1.0,  1.4,  2.0,  2.8,  4.0,  5.6,  8,  11, 
16,  22,  32,  45,  64,  90',  128. 


4.  Marking  of  Maximum  Aperture 

4.1  The  maximum  relative  aperture  marked  on  a  lens  need  not  be  selected  from  the  above 
series  but  should  be  followed  by  the  above  series  of  stop  openings  beginning  with  the  next 
larger  number  whenever  practical  and  progressing  as  far  as  required  in  the  individual  applica¬ 
tion.  Example:  An  //1.9  lens  might  be  engraved  //I.9.  2.8,  4,  5.6,  8,  etc,  if  it  were  beUeved  that 
to  mark  it  //1.9,  2.0,  2.8,  4.0,  5.6,  etc  would  confuse  the  markings  at  the  //1.9  end  of  the  scale. 

Nora-  See  Ameriein  Standard  Methods  ol  Detignalinc  and  Measuring  Apertures  and 
quaniitiet  of  photographic  lensea. 
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Focal  Lengths  of  Lenses:  Marking 


Z38.4.4-1942 

•UDC  771.35 


HEAFFIRMED  1947 


Focal  lengths  of  lenses  marked  on  the  lens  mounts  shall  be  in  cither  mm 
(millimeters)  or  cm  (centimeters).  The  actual  equivalent  focal  length  of  a  lens 
shall  be  within  ±4  percent  of  the  marked  value.  The  symbol  for  focal  length 
shall  be  lower  case 
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American  Standard 

ASA 

Rtg.  U.  S.  Rm.  Off. 

Exposure-Time  Markings  for 

Between-fhe-Lens  Shutters 

PH3.5-1952 

Used  in  Still  Picture  Cameras 

•UDC  771.36 

General 

This  standard  is  intended  to  provide  a  uniform 
basis  for  determining  and  marking  the  exposure  times 
on  between-the-lens  shutters  used  in  still  picture 
cameras,  and  to  provide  suitable  definitions  of  the 
terms  used.  It  is  recognized  that  shutters  now  in  use 
may  not  fall  within  the  scope  of  these  specifications. 
However,  as  implied  through  the  existence  of  this 
standard,  these  specifications  are  to  serve  as  a  guide 
in  subsequent  design  whenever  conditions  permit,  in 
order  that  ultimately  all  shutters  may  be  compared 
on  a  common  basis. 


1.  Scope 

1.1  This  standard  describes  the  exposure-time  mark¬ 
ings  for  between-the-lens  shutters  used  in  still  picture 
cameras. 

1.2  The  quantities  defined  and  selected  as  standard 
herein  refer  to  the  performance  characteristics  of 
between-the-lens  shutters  without  the  presence  of 
optics. 

2.  Definitions 

2.1  ToUl  Open  Time,  The  total  open  time  for 
a  particular  exposure-time  setting  of  a  between-the- 
lens  shutter  is  the  time  interval  from  the  beginning 
of  the  opening  period  to  the  end  of  the  closing 
period. 

2.2  Efficiency,  ij.  The  efificiency  of  a  between-the- 
lens  shutter  at  a  particular  diaphragm  opening  and  a 
particular  exposure-time  setting  is  the  ratio  of  the 
quantity  of  light  actually  transmitted  by  the  shutter 
at  those  settings  to  the  quantity  of  light  that  would 
have  been  transmitted  had  the  shutter  been  fully  open 
at  that  diaphragm  opening  for  that  total  open  time. 

2.3  Effective  Exposure  Time,  I,.  The  effective  ex¬ 
posure  time  at  a  particular  diaphragm  opening  and 
a  particular  exposure-time  setting  of  a  between-the- 
lens  shutter  is  the  product  of  the  total  open  time  and 
the  efficiency  at  this  particular  diaphragm  opening. 
This  is  the  theoretical  time  which  would  be  required 
for  the  quantity  of  light  actually  transmitted  by  the 


shutter,  at  a  particular  speed  setting  and  diaphragm 
opening,  to  pass  through  an  **ideal  shutter’*  with  the 
same  diaphragm  opening.  Such  an  “ideal  shutter” 
would  be  one  having  infinitely  small  opening  and 
closing  periods,  i.e.,  having  100  percent  efficiency. 

2.4  Maximum  Opening.  For  the  purposes  of  this 
standard,  the  maximum  opening  of  a  between-the-lens 
shutter  is  the  maximum  diameter  of  the  free  opening 
of  the  shutter  assembly. 

2.5  Expoaure-Time  Marking.  The  exposure-time 
marking  for  a  particular  exposure-time  setting  of  a 
between-the-lens  shutter  is  the  reciprocal  of  the  effec¬ 
tive  exposure  time  at  that  particular  setting  when 
measured  at  the  maximum  opening  as  defined  in  2.4. 

3.  Markings 

3.1  Marking  Series.  The  exposure-time  markings 
on  a  between-the-lens  shutter  shall  be  selected  from  the 
following  series:  81X),  400,  200,  100,  .SO,  25, 10,  5,  2, 1. 
The  highest  marking,  however,  need  not  necessarily 
be  selected  from  this  series,  but  should  be  followed  by 
numbers  selected  from  the  above  series,  beginning 
with  the  next  lower  number  whenever  practical  and 
progressing  as  far  as  required  in  the  particular  appli¬ 
cation. 

Example:  A  shuUer  wilh  l/SOO-seconcl  minimum  effcc- 
live  exposure  time  (maximum  shutter  speed)  could  be  marked 
500,  200.  100,  50,  etc,  if  including  400  would  confuse  the 
markings  at  this  end  of  the  scale. 

4.  Performance 

4.1  Effective  Exposure  Time.  The  effective  expo- 
sure  times  of  a  between-the-lens  shutter,  when  measured 
at  the  maximum  opening  as  defined  in  2.4,  shall  not 
depart  from  their  equivalent  marked  values  by  more 
than  20  percent  for  exposure-time  markings  of  1/100 
second  and  longer  and  by  not  more  than  30  percent 
for  exposure-time  markings  shorter  than  1/100  sec¬ 
ond  at  any  temperature  from  -f  32  F  (0  Cj  to  +104 
F  (+40  C). 

4.2  Operation  at  Low  Temperature.  A  between- 
the-lens  shutter,  when  cocked  and  tripped  in  the  nor¬ 
mal  manner,  shall  open  and  completely  close  at  any 
temperature  down  to  0  F  (  — 18  C). 
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American  Standard 

ASA 

Exposure-Time  Markings  for 

R*t.  V.  S.  00. 

PH3.3-1952 

Focal-Plane  Shutters 

Used  in  Still  Picture  Cameras 

Ptge  1  of  2  pages 

General 

This  standard  is  intended  to  provide  a  uniform 
basis  for  determining  and  marking  the  exposure  times 
on  focahplane  shutters  used  in  still  picture  cameras, 
and  to  provide  suitable  definitions  of  the  terms  used. 
It  is  recognized  that  shutters  now  in  use  may  not  fall 
within  the  scope  of  these  specifications.  However,  as 
implied  through  the  existence  of  this  standard,  these 
specifications  are  to  serve  as  a  guide  in  subsequent 
design  whenever  conditions  permit,  in  order  that  ulti¬ 
mately  all  shutters  may  be  compared  on  a  common 
basis. 

1.  Scope 

1.1  TTiis  standard'describes  the  exposure-time  mark¬ 
ings  for  focal-plane  shutters  used  in  still  picture 
cameras. 

1.2  In  this  standard  three  quantities  characteristic 
of  the  performance  of  focal-plane  shutters  have  been 
defined  and  correlated.  As  defined  in  2.2,  2.3,  and 
2.4,  below,  two  of  these  quantities  depend  on  the 
position  of  the  shutter  in  the  camera  (more  specifi¬ 
cally,  on  the  distance  from  the  shutter  slit  to  the 
camera  focal  plane)  and  on  the  /  number  of  the  lens. 
The  third  quantity,  effective  exposure  time,  is  charac¬ 
teristic  of  the  shutter  alone  and  is  used  as  a  basis  for 
the  standard  exposure-time  markings. 

2.  Definitions 

2.1  Symbols.  The  symbols  used  in  this  standard  are 
as  follows: 

/«=total  open  time 
ij=e05ciency 

<«=cffective  exposure  time 
w?=width  of  shutter  slit 

rf.=dislance  of  shutter  slit  from  camera  focal  (film) 
plane 

v=linear  velocity  of  shutter  slit 
/=the  /  number  of  lens 


2.2  Total  Open  Time,  to.  The  total  open  time  of 
a  focal-plane  shutter,  of  crating  in  a  camera  and  with 
a  lens,  for  a  given  point  in  the  camera  focal  plane,  is 
the  total  time  of  exposure  in  seconds  at  that  point. 
This  quantity  indicates  the  motion-stopping  ability 
of  the  shutter  and  is  determined  by  the  following 
equation: 


,  _  ui  +  d.ff 

“  - 


(1) 


2.3  Efficiency,  i^.  The  efficiency  of  a  focal-plane 
shutter,  operating  in  a  camera  with  a  lens,  for  a  given 
point  in  the  camera  focal  plane,  is  the  ratio  of  light 
transmitted  to  that  point  by  the  shutter-lens  combina¬ 
tion  to  the  light  that  would  be  transmitted  to  the  same 
point  by  the  lens  during  the  total  open  time  if  there 
were  no  shutter  (or  if  the  shutter  were  in  the  focal 
plane).  The  equation  for  determining  the  efficiency 
of  the  focal-plane  shutter  is: 

w 

w  +  d,/f 

2.4  Effective  Exposure  Time,  The  effective 
exposure  time  of  a  focal-plane  shutter  is  the  time 
required  for  the  shutter  slit  to  move  its  ot.n  width: 


«.=  - 

V 


(3) 

This  is  the  time  which  would  be  required  for  the 
quantity  of  light  actually  transmitted  by  the  shutter, 
operating  at  a  given  distance  from  the  camera  focal 
plane,  to  be  transmitted  by  the  shutter,  had  it  been 
operating  directly  in  the  camera  focal  plane.  By  using 
obvious  substitutions,  equations  1  and  2  may  be 
transposed  into  equation  4. 

».=  !(<,  (4) 

2.5  Exposure-Time  Markings.  Each  exposure¬ 
time  marking  for  a  focal-plane  shutter  is  the  re¬ 
ciprocal  of  the  arithmetic  mean  of  the  maximum  and 
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minimum  effective  exposure  limes  jover  the  entire  pic¬ 
ture  aperture  at  that  particular  setting. 

3.  Markings 

3.1  Marking  Series.  The  exposure-time  markings 
on  a  focal-plane  shutter  shall  be  selected  from  one 
of  the  following  series:  1000,  500,  250,  125,  60,  30, 
15,  8,  4,  2,  1,  or  800,  400,  200,  100,  50,  25,  10, 
5,  2,  1.  The  highest  markings,  however,  need  not 
necessarily  be  selected  from  either  series,  but  should 
be  followed  by  numbers  selected  from  only  one  series, 
beginning  with  the  next  lower  number  whenever  prac¬ 
ticable  and  progressing  as  far  as  required  in  the 
particular  application. 

Example;  A  shulter  with  l/600-spcond  minimum  effpciive 
exposure  time  could  be  marked  600,  250,  125,  60,  etc,  if  in 
eluding  500  would  confuse  the  markings  at  this  end  of  the 
scale. 

4.  Performance 

4.1  Effective  Exposure  Time.  The  effective  expo¬ 
sure  times  of  a  focal-plane  shutter,  each  taken  as  the 


reciprocal  of  the  arithmetic  mean  of  the  maximum 
and  minimum  effective  exposure  times  over  the  entire 
picture  aperture  at  each  particular  setting,  shall  not 
depart  from  their  equivalent  marked  values  hy  more 
than  25  percent  for  exposures  of  1/  400  second  and 
slower  and  by  not  more  than  33  percent  for  expo¬ 
sures  faster  than  1  400  second  at  any  temperature 
from  T32  F  (0  Cl  to  f  104  F  (  +40  Cl. 

4.2  Ratio  of  the  Maximum  to  the  Minimum  Ef¬ 
fective  Exposure  Time.  For  effective  exposure- 
time  settings  faster  than  1/50  second,  the  ratio  of 
the  maximum  to  the  minimum  effective  exposure  time 
over  the  entire  picture  aperture  shall  not  exceed  3  to 
2  at  any  temperature  from  +  32  F  (0  C)  to  +104  F 
(+400. 

4.3  Operation  at  Low  Temperature.  A  focal- 
plane  shutter,  when  wound  and  released  in  the  nor¬ 
mal  manner,  shall  cause  an  exposure  to  be  initiated 
and  then  terminated  at  any  temperature  down  to 
0  F  (“18  C). 
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American  Standard 

Dimensions  of  Front  Lens  Mounts  for  Cameras 


ASA 

RrC.  VS.  /■dt.  Of. 

Z38.4.10-1944 
R  1952  os 
PH3. 14-1944 

•UDC  771.35 


1.  External  Diameter*'  of  Section  of  Lens  Mount  onto  Which 
lens  Attachments  Fit 


Preferred  Standard 

Diameters  (Mm) 

Secondary  Standard 

Diameters  (Mm) 

16.5 

13.5 

19.5 

15.0 

21.0 

18.0 

24.0 

22.5 

25.5 

27.0 

28.5 

30.0 

32.0 

33.0 

37.0 

34.5 

42.0 

36.0 

39.0 

40.5 

45.0 

48.0 

-  ' 

51.0 

54.0 

57.0 

60.0 

Larger  sires  by  increments  of  5.0  mm 

Tolerances:  -f*  0 

—  0.25  mm 

•  Extemil  diameter  including  plating,  lacquer,  or  other  Bnish. 

2.  ^ngth  of  bearing  surface  provided  for  acceptance  of  slip-on  attachments 
shall  be  at  least  2  mm  for  lens  mounU  up  to  and  including  33  mm  in  diameter 
and  3  mm  for  larger  mounts. 


,,44.  b,  ,b.  S„ndo,d.  .d 

Sponwr;  Opt, col  Society  of  Americo 
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American  Standard  Specifications  for 

Threads  for  Attaching  Mounted  Lenses  to 
Photographic  Equipment 


238.4.11.1944 

•UDC  771.35 


__/WWVS 


A  — Maximum  length  to  end  of  thread  from  ahoulder. 
given  in  third  column 


1.  Dimensioiu 


Standard  Major 
Diameters  for  Lens 
Mounting  Threads 

Threads 

per 

Inch 

Maximum  Length 
(From  Shoulder  to 

End  of  Thread-A) 

(Inch) 

(Inch) 

0.500 

48 

0.156 

0.750 

32 

0.156 

1.000 

32 

0.156 

1.250 

32 

0.187 

1.500 

32 

0.187 

1.750 

32 

0.218 

ZOOO 

24 

0.218 

2.250 

24 

0.218 

2.500 

24 

0.250 

2.750 

24 

0.250 

3.000 

24 

0.250 

3.500 

24 

0.375 

Larger  sizes 

24  for 

0.375 

by  increments 

larger 

of  0.500 

sizes 

2.  Thread  Form 

2.1  Thread  form  shall  be  American  National  Form. 

3.  Limiting  Dimensions  and  Tolerances 

3.1  Limiting  dimensions  and  tolerances  shall  be  Class  3,  according  to  National  Bureau 
of  Standards  Handbook  H28.  Screw  Thread  Standards  for  Federal  Services  (Section  VI, 
Screw  Threads  of  Special  Diameters,  Pitches,  and  Lengths  of  Engagement) . 

Non  1  The  thread  .pecified  ia  that  by  which  lens  barrels,  or  between  the-lens  shutters,  tor 

6ed  by  the  Royal  Microscopical  Society. 


▲  .sneowad  October  27.  1944.  by  the  American  Stondardt  Association 

-I D..-1  . . I, ...... 
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American  Standard  Dimensions  for 

16-Millime+er  IOO-F00+  Film  Spool  for 
Recording  Instruments  and  Still  Picture  Cameras 


ASA 

Rtg  V.  S.  Fat.  00 

Z38. 1.52-1951 


•UDC  771.332 


Page  1  of  2  Pages 


OPTIONAL  DRIVE  MEANS 


REAR  FLANGE 


FRONT  FLANGE 


$ 


REAR  FLANGE 


FRONI  FUNGE 


Approved  April  19.  1951.  by  .he  Americor,  S.ondords  Associa.ior,.  Ir,corpora.ed 

Sponsor:  Optical  Society  of  America 
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1  American  Standarci  Dimensions  for 

Rtf.  V.  S.  F»l.  Og.  \ 

1  16-Millime+er  100-Foot  Film  Spool  for 

1  Recording  Instruments  and  Still  Picture  Cameras 

Z38.1.53-19S1  1 

Page  2  of  2  Pages 


16*MilIimeler  100-Fool  Spool 

Dimension 

1 nches 

Millimeters 

A* 

0.640  ±  0.008 

16.26  d;  0.20 

Bt 

0.755  Max 

19,18  Max 

ct 

0.770  Max 

19.51  Max 

D§ 

1.250  ±  0.030 

31.75  ±  0.76 

E 

3.630  ±  0.030 

92.20  ±  0.76 

Fi  Concentricity  center 
hole  and  Ei| 

Tolerance  0.015 

Tolerance  0.38 

Fj  Concentricity  center 
hole  and  D|| 

Tolerance  0.015 

Tolerance  0.38 

I 

0.320  ±  0.004 

8.13  ±  0.10 

0 

0.320  ±  0.004 

8.13  ±  0.10 

p 

0.437  ±  0.005 

11.10  ±.  0.13 

Q 

0.321  ±  0.005 

8.15  ±  0.13 

R 

0.218  ±  0.003 

5.54  ±  0.08 

S 

0.320  ±  0.004 

8.13  ±  0.10 

Notes; 

L.,er.l  Runou.  =  0.050  inch  (1.27  mn.)  =  .o.al  ind.ca.or  reading  a.  per.pher.  of  flange  .hen  n.oun.ed  on  cen.er  line  of  center 
hofes. 

Clear  Area  of  Flange:  The  per.pher,  of  the  protruding  rivets  ahall  0^17“"’  ‘ 

minimum  diameter  of  0.750  inch  (19.05  mm)  and  a  max.mum  d.ameter  of  1.340 

Spool  Assembly:  When  assembling  a  spool  with  a  Style  4  drive  means,  the  flanges  should  be  oriented  so  that  the  center  line, 
of  the  corresponding  drive  holes  will  coincide. 

•Dimenston  A  appl.es  to  spools  ...h  stra.ght  parallel  flanges  .hich  are  per.ndicular  to  the  core.  A  tolerance  of  0.012  inch 
(0.30  mm)  above  max.mum  will  be  allowed  (or  tilted  or  d.storted  flanges, 

tD.mension  B  applies  to  straight  flange  spools  or  the  clear  area  of  the  flange  and  the  unembossed  periphery  of  spool,  on 
which  the  flanges  have  an  outward  emboss.ng. 

.0—  c  »  .w  .....  s...  e-w.-  •' 

§Dimension  D  is  deflned  a,  the  diameter  of  the  core  between  the  flanges. 

.One  half  of  the  total  ind.c.tor  re.d.ng  taken  when  spool  is  mounted  on  the  center  line  of  the  center  hole. 
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1  American  Standard  Dimensions  for 

Rft  V  S  F«t  Off  1 

1  35-Millimefer  lOO-Foot  Film  Spool  for 

1  Recording  Instruments  and  Still  Picture  Cameras 

Z38. 1.54-1951  1 

Page  2  of  2  Pages 


35-Millinicter  lOO-Foot  Spool 

Dimension 

Inches 

Millimeters 

A* 

1.387  .  0.008 

35.22  ±  0.20 

Bt 

1.490  Max 

37.85  Max 

Cf 

1.520  Max 

38.61  Max 

D? 

0.987  .  0.037 

25.12  *  0.89 

E 

3.632  .  0.032 

92.25  i  0.81 

Fi  Concentricity  center 

Tolerance  0.015 

Tolerance  0.38 

hole  and  EH 

Fg  Concentricity  center 

Tolerance  0.015 

Tolerance  0.38 

hole  and  DH 

Q 

0.125  ±  0.005 

3.17  ±  0.13 

w 

0.310  .  0.010 

7.87  ±  0.25 

t 

0.320  ±  0.004 

8.13  ±  0.10 

o 

0.320  ±  0.004 

8.13  ±  0.10 

0.437  ±  0.005 

11.10  ±  0.13 

0.321  +  0.005 

8.15  ±  0.13 

w 

0.218  ±  0.003 

5.54  ±  0.08 

s 

0.32a  ±  0.004 

8.13  ±  0.10 

Not«: 

u.«.1  Runou.  =  0.050  inch  M.27  n,.,  =  ,o..,  inH.Co.  re.ain,  periph.,  o.  fl.n,.  .oun.d  o„  l.n,  «.  c«.« 

hol«a. 

..  •  ,  u.n  hp  ffnverned  bv  ihe  ivpe  of  driving  means  and  shall  lie 

Cl«,  A,r.  cf  Fl.npr:  Tl'c  P»i^ph-y  oj  .h.  P-'-  ,.o84  inch«  (27.53  mm)  with  >h.  Style  1  ltd 

spec,  A..ms.yt  ..emM..  .  .poo,  w-H  .  ..  “ 

lh.l  the  center  line,  of  (he  corrc.ponding  drive  holes  will  come 

.  u  II  I  fl.oees  which  .te  perpendiculu  to  the  core.  A  loler.nce  of  0.015  inch 

r^JlTwInt  .n::eV,:"t:ited  or  distorted  danges. 

which  the  ft.nges  h.ve  an  outward  embossing. 

,0.men.ion  C  applie.  to  the  rivet  head  protection  on  straight  hanged  spool  or  the  outside  width  o,  em.ssed  Range  spoo  s. 
.Oimension  0=1.250  inches  .0.030  inch  (31.75  mm  .0.70  mm,  for  s.ol  wnh  Style  3  and  Style  4  drive  means.  i.  de  ne 
aa  the  diameter  of  the  core  between  the  flanges. 

.0„e.half  of  the  total  indicator  reading  tahen  when  spool  i.  mounted  on  the  center  line  of  the  center  o  e. 
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American  Standard  Dimensions  for 

Mt$.  V.  5.  ft.  0/. 

70-MIIIimeter  lOO-Foof  Film  Spool  for 

X38.U5-I9SI 

Recording  Instruments  and  Still  Picture  Cameras 

•UOC  77I.1JI 
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REAR  FLANGE 


FRONT  FLANGE 


G  -i 

- -A 

/ 

70*MiIlimeler  100-Fool  Spool 


Dimension 


A" 

Bt 

Ct 

DS 

E 

F,  Concentricily  center 
hole  and  E|| 

Fj  Concentricity  center 
hole  and  D|1 

G 

H 

I 

S 


Inches 


2.763  ±  0.006 
2.872  Max 
2.900  Max 
0.987  ±  0.037 
3.632  ±  0.032 

Tolerance  0.015 


Tolerance  0.015 

0.125  ±  0.005 
0.310  ±  0.010 
0.320  ±  0.004 
0.320  rt  0.004 


Millimeters 


70.18  +  0.15 


72.95 

73.66 

25.12 

92.25 


Max 

Max 

±  0.89 
±  0.81 


Tolerance  0.38 

Tolerance  0.38 

3.17  ±  0.13 
7.87  ±  0.25 
8.13  ±  0.10 
8.13  i  0.10 
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1  American  Standard  Dimensions  for 

1 

Jlc|.  V.  S.  00.  1 

1  70-Millimeter  100-Foot  Film  Spool  for 

1  Recording  Instruments  and  Still  Picture  Cameras 

238.1.55-1951  I 

P>|e  2  of  2  Pt|<> 


Notes: 

LstorsI  Runoul  =  0.050  inch  (127  mm)=  total  indicotor  reading  at  peripherr  of  flange  when  mounted  on  center  line  of  center 
holea. 

Clear  Area  of  Range ;  The  periphery  of  the  protruding  riveta  ahall  be  governed  by  the  type  driving  meana  and  shall  be 
within  a  minimum  diameter  of  0.750  inch  (19.05  mm)  and  a  maiimum  diameter  of  l.OM  inches  (27.53  mm). 

Spool  Assembly:  When  assembling  a  spool  with  a  rear  flange  the  same  as  a  front  flange,  the  flanges  should  be  oriented  so 
that  the  center  lines  of  the  corresponding  drive  holes  will  coincide. 

•Dimension  A  applies  to  spools  with  straight  parallel  flanges  which  are  perpendicular  to  the  core.  A  tolerance  of  0.040  inch 
<1.02  mm)  above  maximum  will  be  allowed  for  tilted  or  dieiorted  Banges. 

tDimenaion  B  applies  to  straight  flange  spools  or  the  clear  area  of  the  flange  and  the  unembo.sed  periphery  of  spool,  on 
which  the  Baogea  have  an  outward  embowing. 

tDimenaion  C  applies  to  the  rive,  head  projection  on  straight  flanged  spool  or  the  outside  width  of  embossed  flange  spools. 

§Dimeo.ion  D  is  the  diameter  of  the  core  between  the  flanges. 

BOne  half  of  the  told  indicator  reading  taken  when  spool  is  mounted  on  the  center  line  of  the  canter  hole. 
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American  Standard  Specifications  for 

Contact  Printers 


ASA 

R*e.  V.  S.  ot 

PH3.8-1953 

Kevition  of 
Z)67.IOIf44 


•UOC  771.4 


1.  Scope  and  Purpose 

1.1  These  specifications  cover  photographic  contact 
printers  for  amateur  and  professional  uses  except  in 
the  graphic  arts  and  for  other  special  purposes. 

2.  Size  Accommodation 

2.1  Printing  equipment  for  a  given  nominal  size  shall 
accommodate  all  negative  and  positive  materials 
within  the  standard  dimensions  for  that  nominal  size,* 
and  the  exposure  opening  shall  cover  the  full  picture 
area  for  that  nominal  size. 


3.  Aperture  Angles 

3.1  All  angles  of  the  mask  aperture  sliould  be  90  de¬ 
grees  ±0  degrees  10  minutes. 

4.  Illumination 

4.1  The  ratio  of  corner-to-center  illumination  should 
be  65  percent  or  greater,  and  the  field  should  be  free 

P.cks'z^rnTgi;/T"'‘"  S'>n<iard  Dimension,  for  Film 
lenr  R  II  P  1  '  D  ' i’ ■''"’n"'*"  Standard  Dimensions  for  Ama- 
leur  Roll  Film.  Backing  Paper,  and  Film  Spools.  Z38  1  7  1950' 
Dimensions  for  Professional  Porirail  and 
Commercial  bheal  Film  (Inch  Siies),  Z38. 1.28- 1947;  Ameri- 

SizesT  M  1  3“oT9'';T“"a’  '“".Pbolographic  Dry  Pl.ies  (Inch 
Uon.^Xtar''  Associa. 


from  local  irregularities  having  intensity  differences  of 
more  than  15  percent  per  1.0  inch  (2.5  cm). 

4.2  Corner  illumination  should  be  measured  as  close 
to  the  extreme  corners  of  the  field  as  possible.  If  the 
measuring  instrument  integrates  the  illumination  over 
an  appreciable  area,  the  maximum  dimension  of  that 
area  should  not  exceed  one-fifth  of  the  width  of  the 
field.  The  extreme  corners  of  the  field  should  be  as 
bright,  visually,  as  the  areas  actually  measured  with 
such  an  instrument. 

5.  Contact 

5.1  Contact  between  negative  and  positive  materials, 
when  tested  by  the  method  described  in  1.1  of  Ameri¬ 
can  Standard  Methods  of  Testing  Printing  and  Pro¬ 
jection  Equipment,  Z38. 7. 5-1948,  usually  is  satisfac¬ 
tory  if  in  the  body  of  the  print  no  region  w  ith  a  maxi¬ 
mum  dimension  of  more  than  %  inch  (9.5  mm)  de¬ 
parts  from  a  uniform  gray  tone.  The  zone  of  poor 
contact  at  the  border  may  be  continuous,  but  prefera¬ 
bly  should  not  exceed  l/g  inch  (3.2  mm)  in  width. 

6.  Temperature 

6.1  The  temperature  rise  in  one  hour  from  intermit¬ 
tent  exposures  of  10  seconds  on  and  10  seconds  off 
should  not  exceed  40  C  (72  F)  when  measured  accord¬ 
ing  to  the  method  given  in  2.1  of  American  Standard 
Method  of  Testing  Printing  and  Projection  Equip- 
ment,  238.7.5-1948.  The  actual  temperature  should  not 
exceed  -t-65C  (•fl49F). 
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American  Standard 

Specifications  for  Printing  Frames 


ASA 

««|.  V.S.  Cal  01 

Z38.7.1 1-1944 

R  I9S2  ai 
PH3.15-1944 

•UDC  771  4 


1.  Size  .4cronimodaliou 

1.1  Printing  frames  for  a  given  nominal  size  shall  accommodate  all  negative 
and  positive  materials  within  the  standard  dimensions  for  that  nominal  size,* 
and  the  exposure  opening  shall  cover  the  full  picture  area  for  that  nominal  size. 

2.  Aperture  Angles 

2.1  All  angles  of  the  masking  aperture  should  be  90  degrees  ±0  degrees 
10  minutes. 

3.  Contact 

3. 1  Contact  between  negative  and  positive  materials,  w hen  tested  by  the  method 
described  in  1.1  of  American  Standard  Methods  of  Testing  Printing  and  Pro¬ 
jection  Equipment  Z38.7-5-1943,  or  latest  revision  thereof,  usually  is  satisfac¬ 
tory  if  in  the  body  of  the  print  no  region  with  a  maximum  dimension  of  more 
than  %  inch  (9.5  mmj  departs  from  a  uniform  gray  tone.  The  zone  of  poor 
contact  at  the  border  may  be  continuous  but  preferably  should  not  exceed 

inch  (3.2  mm)  in  width. 


'References:  American  Standard  Dimensions  for  Film  Pack  Tabs  and  Films. 
Z38.1. 1-1941 ;  American  Standard  Dimensions  for  Amateur  Roll  Film,  Backing 
Paper,  and  Film  Spools,  Z38.1.7  through  Z38.1.15-1943,  or  latest  revisions 
thereof.  Proposed  American  Standard  Dimensions  for  Professional  Portrait 
and  Commercial  Sheet  Film  (Inch  Sizes),  Z38.1.28:  Proposed  American 
Standard  Dimensions  for  Photographic  Dry  Plates  (Inch  Sizes),  Z38.1.30, 
Proposed  American  Standard  Dimensions  for  Photographic  Dry  Plates  (Centi¬ 
meter  Sizes),  Z38.1.31;  Proposed  American  Standard  Dimensions  of  Inch-Size 
Photographic  Papers,  Z38.1.43. 


Approved  July  19,  1944,  by  the  American  Standards  Association,  Incorporated 
Sponsor  Opticol  Society  of  America 
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American  Standard  Methods  of  Testing 

Printing  and  Projection  Equipment 


ASA 

Ref.  V.  5.  Rat.  OB- 

Z38.7.5-1948 

Revision  of 
238.7.5-1943 

UDC  778.11:778.2 


1.  Test  for  Uiiiforiiiily  of  ConlacI 
Belwccii  Nepalivc  and  Positive 

ill  Printing  Eqiiipiiieiit 

1.1  .V  test  negative  shall  be  made  from  an  en¬ 
graver's  120-line-per-iiu  h  screen  in  such  a  manner 
as  to  have  alternating  dear  and  ojvafnic  regions  of 
equal  area.  'Ihc  base  material  of  the  test  negative 
shall  be  the  same  (i.c.,  film  or  glass)  as  the  base 
material  of  the  negative  to  be  used  in  the  equip¬ 
ment  being  tested.  contact  print  of  the  test  nega¬ 
tive  shall  he  made  on  idiotograjdiic  ])aper.  Any 
dejvartnre  from  a  uniform  gray  tone  in  the  print 
indicates  poor  contact. 

2.  Mcasiiioiiieiil  of  Film  or  Slide 

Temperature 

2.1  A  thermocou|»le  of  No.  30  or  .39  Brown  and 
SharjJC  gage  wire  shall  be  held  in  contact  with  the 
test  film  at  the  center  of  the  maximum  aperture 
standard  for  the  given  nominal  size  being  tested, 
and  the  rise  in  degrees  (.entigrade  above  room  tem- 
Jverature  determined  vv  ith  an  instrument  accurate  to 
2  C.  Die  test  film  shall  he  of  a  uniform  density 
of  2.0  or  greater.  The  thermocouple  should  be 
cemented  to  or  held  in  good  contact  (as  in  a  hound 
lantern  slide)  with  the  emulsion  side  of  the  test 
film.  This  should  be  the  side  away  from  the  light 
source  during  the  test. 

Film  strip,  lantern  slide  projectors,  microfilm 
readers,  and  similar  instruments  shall  be  continu¬ 
ously  operated  for  one  hour  with  the  test  film  in 
place,  and  the  temjierature  rise  measured  at  the  end 
of  this  one-hour  [leriod,  unless  another  time  period 
is  sjiecified  for  the  instrument  measured. 

3.  Mcasiireiiieiil  of  the  IJiiifonnily  of 
Illiimiiiatioii  of  the  Screen 

3-1  A  clear,  glass  slide  shall  be  focused  on  the 
screen,  masked  to  the  maximum  ajierture  given  in 


the  standards  for  the  nominal  size  being  tested,  and 
magnified  to  the  arbitrary  height  (h)  and  width 
(b).  The  width  shall  be  not  less  than  40  inches 
(1  meter).  The  slide  shall  be  removed  during 
measurement,  but  the  other  adjustments  shall  re¬ 
main  unchanged.  The  lamp  of  the  projector  shall 
be  operated  at  its  rated  voltage. 

3.2  The  measuring  equipment  used  shall  have  a 
precision  of  5  percent.  If  a  photoelectric  cell  is 
used,  it  shall  have  an  attached  filter  to  correct  its 
sensitiv  ity  to  that  of  human  visibility  for  the  differ¬ 
ent  wave  lengths  of  light. 

3, .3  CorioT-to-Ceuter  Ratio.  Measurement  shall 
be  made  at  the  center  and  at  the  four  points  in  the 
corners,  located  1  20  of  the  screen  width  from  the 
top  or  bottom  edge  and  the  same  distance  from  the 
side  edges  of  the  screen.  The  av  erage  illumination  of 
the  four  corner  points,  div  ided  by  that  of  the  cen¬ 
ter,  and  multiplied  by  100.  shall  be  the  percentage 
of  corner-to-center  illumination. 

3.4  Lumen  Output.  The  screen  image  (3.1)  is 
divided  into  nine  equal  areas  as  shown  in  the  fig¬ 
ure.  The  illumination  /„  is  measured  at  the  center 
of  each  area  in  foot-candles  and  h  and  b  in  feet. 
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MICROKECORDING 


American  Standard  Specifications  tor 

Masks  (Separate)  for  Use  in 
Photographic  Contact  Printing  of 
Roll  Film  Negatives 


ASA 

Rft.  U.  5.  Pal.  Og. 

PH3.9-1953 

Revfsion  of 
238  7.I2H44 


•UDC77P  II 


1.  Aperture  Angles 

1.1  All  angles  of  rectangular  or  square  mask  aper¬ 
tures  should  be  90  degrees  ±  0  degrees  10  minutes. 

2.  Light  Control 

2.1  Any  light  transmitted  by  the  mask  should  not  fog 
the  sensitized  material  under  normal  handling. 

3.  Size 

3.1  Mask  Sizes  for  Use  ndtl.  Roll  Film  Negatives 

3.1.1  For  sizes  smaller  than  2 Vi  by  21/*  inches, 


the  mask  opening  should  be  between  '732  inch 
(0.8  mm)  and  Vic  inch  (1.6  mm)  smaller  in  both 
directions  than  the  nominal  size. 

3.1.2  For  sizes  of  2 Vi  by  2Vi  inches  and  larger, 
the  mask  opening  should  be  between  Vie  inch 
(1.6  mm)  and  Vs  inch  (3.2  mm)  smaller  in  both  di¬ 
rections  than  the  nominal  size. 


4.  Thickness 

4.1  Masks  should  not  exceed  0.010  inch  (0.25  mm) 
in  thickness. 


Approved  July  6.  1953.  by  the  American  Stondords  Association,  Incorporoted 
Sponsor:  Photogrophic  Stondords  Board 
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Photographic  Enlargers 
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SPONSOR 

Optical  Society  of  America 
Approved  October  6,  1950 
American  Standards  Association 

Incorporated 

Foreword 

(This  Foreword  is  not  a  part  of  the  American  Standard  Methods  for  Testing  Photographic  En¬ 
largers,  Z38.7.6-1950.) 

This  American  Standard  describes  methods  for  testing  photographic  enlargers  for  amateur  and 
professional  use  in  ordinary  photographic  practice.  For  special  uses,  as  in  photogrammetry  and  photo- 
engravjng,  more  critical  tests  may  be  required.  The  basic  tests  include  uniformity  of  illumination,  light 
tightness,  effectiveness  of  safety  filter,  resolving  power  of  lens,  color  correction  of  lens,  alignment  of 
optical  axis,  negative  and  easel,  temperature  and  scratching  of  negatives.  Tentative  values  were  tried 
when  this  .standard  was  published  for  a  year’s  test  and  criticism  in  1941,  but  owing  to  the  wide  variation 
m  quality  and  requirements  for  enlargers,  such  values  appeared  to  be  premature.  Standard  methods 
can  now  be  used  and  it  is  expected  that  their  use  will  lead  ultimately  to  a  standard  which  will  include 
numerical  limits.  Other  characteristics  of  enlargers,  such  as  convenience  of  operation,  nicety  of  finish 

and  sturdiness  are  important  and  should  not  be  overlooked  although  they  are  not  subject  to  specific 
testing  methods  in  this  standard. 

uT  »'  «P-rie„„  hy  i„ 
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be,,  im  on  Ihe  ,eco„,„,n<I.„o„  of  .  gen„.|  conferenee  of  ,b.  Americ.n  pbotographie  indu.frv 
o  lo,,,„g  .  eecu,,,  by  ,he  l„,e,na.io„.l  Sf.ndard.  A„„oia,io„.  ,1,.,  ,be  ASA  aeeep,  ,he  See,e,a,i. 
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Aiiicrioaii  Skiiulard  IMetliods  for 

to 

Photographic  Enlargers 


1.  Scope 

1.1  The  metliods  oullined  in  this  standard  are  in¬ 
tended  primarily  for  testing  enlargers  for  amateur  and 
professional  nse;  more  critical  tests  may  he  required 
for  at  least  some  functions  of  enlargers  for  photogram- 
metry,  photoengraring.  and  other  special  purposes. 
Isome  characteristics  of  enlargers,  for  example,  con¬ 
venience  of  operation,  nicety  of  finish,  ami  sturdiness, 
are  not  readily  subject  to  specific  testing.  Nevertheless, 
it  is  recognized  that  they  are  important  and  should  not 
he  orerloohed. 

2.  Uniforiiiily  of  Illiiiiiiiiatioii 

2.1  .\<ljiistiiients  of  E(|iiipiiieiit.  Before  cliecking 
the  uniformity  of  the  illumination  falling  on  the  easel, 
make  the  following  adjustments. 

2.1.1  .Set  the  enlarger  for  maximum  magnification. 

2.1.2  Install  the  negative  carrier  with  the  largest 
(longest  diagonal  I  aperture.  The  carrier  should  be 
emi)t\ . 

2.  l.,T  If  a  specific  lens  is  not  supplied  or  recom¬ 
mended  by  the  manufacturer,  fit  the  eidarger  with  a 
lens  having  a  focal  length  approximately  equal  to  the 
diagonal  of  the  negative  aperture.  Focus  the  lens  to  give 
a  sharp  image  of  the  edges  of  the  tiegative  aperture. 

2.1.4  Make  any  adjustments,  such  as  centering  the 
lam|),  which  may  be  recommended  by  the  manufac¬ 
turer. 

2. l.-S  Inspect  the  enlarger  for  i)ossible  interference 
of  the  safety-filter  bracket  or  other  parts  w  ith  the  light 
beam. 

2.1.6  If  it  is  desired  to  determine  the  maximutn 
iitiiformity  obtainable  with  the  enlarger,  and  if  the 
lens  has  an  adjustable  diaphragm,  reduce  the  lens 
opening  until  maximum  uniformity  of  illumination  is 
obtained;  that  is,  until  there  is  no  vignetting  of  the 
corner  rays  by  the  lens  barrel.  If  it  is  desired  to  test 
the  lens  and  enlarger  in  condiination.  set  the  lens  dia¬ 
phragm  at  its  largest  opening. 

2.2  I'niformily  Test.  \l'ith  a  foot-candle  meter  or 
other  i)hotomeler,  measure  the  illumination  at  the 
brightest  point  (usually  the  center)  and  at  the  darkest 
point  (usually  the  corners)  on  the  easel. 

2.2.1  For  purposes  of  comparison,  compute  the 
darkest  point  as  a  percentage  of  the  brightest  point. 


2.2.2  If  any  local  irregularity  is  apparent  and  if 
the  measuring  area  of  the  photometer  permits,  the 
gradient  of  illumination  across  the  irregularity  should 
be  measured. 

2.2.3  Some  common  and  convenient  photometers 
integrate  the  light  over  an  appreciable  area.  In  no  case 
should  the  diameter  of  this  area  exceed  one-fifth  of  the 
width  of  the  field. 

2..3  Alternate  Test.  An  alternative  test  that  may  be 
used  to  determine  the  comparative  uniformity  of  two 
01  more  enlargers  is  to  expose  sheets  of  j)hotographic 
paper,  with  no  negatives  in  the  carriers,  and  develop 
these  in  the  normal  manner.  The  exposure  should  be 
chosen  to  gi\e  a  reflection  density  between  0.8  and  1.0 
at  the  center  of  the  prints.  High-contrast  paper  will  give 
the  most  critical  test. 

2.3.1  The  prints  may  be  examined  visually  or 
measured  with  a  densitometer  for  both  general  and 
local  uniformity. 

2. ,3.2  It  is  essential  that  all  prints  be  made  w  ith  uni¬ 
form  paper  and  conditions  of  exposure  and  processing. 

3.  Light  Tightness 

3.1  To  test  an  enlarger  for  light  tightness  the  ]>ro- 
cedure  outlined  below  should  be  followed. 

,3.1.1  Place  it  in  a  darkroom  with  light-colored 
walls.  I'Fhe  smaller  the  room,  the  more  critical  the 
test.) 

.3.1.2  Insert  a  negative  with  average  over-all  den¬ 
sity  of  about  1.0  in  the  carrier  and  place  an  opaque  cap 
on  the  lens. 

3.1.3  Determine  the  length  of  time  the  enlarger 
lamp  must  be  lighted  at  normal  voltage  to  produce  the 
maximum  acceptable  fogging  of  sheets  of  the  sensitized 
material  on  the  easel  and  adjacent  to  the  easel  at  the 
same  level.  The  manufacturer’s  recommendations  for 
flevelopment  of  the  material  should  be  followed,  carry¬ 
ing  the  development  to  the  greatest  specified  amount. 
Darkroom  safelight  illumination  should  be  turned  off 
during  this  test.  This  can  be  done  most  conveniently  by- 
covering  portions  of  the  sensitized  sheets  for  variou* 
lengths  of  time.  For  example,  in  making  a  test  for 
safety  w  ith  ordinary  enlarging  paper,  the  lamp  might 
be  on  for  16  minutes,  and  parts  of  the  paper  could  be 
covered  with  opaque  cards  to  give  exposure  times  of 
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Repoliition  Te.«l  Patterns 


Figure  2 

Resolving  Power  Test  Chart 


0,  2,  4,  8,  and  16  minutes.  When  this  test  is  made,  it 
is  desirable  to  have  an  unexposed  area  of  the  sensitized 
material  adjacent  to  each  of  the  exposed  areas.  This 
can  he  accomplished,  for  example,  by  making  the  ex¬ 
posures  through  holes  in  an  opaque  mask  covering  the 
sensitized  sheet. 

3.1.4  This  lest  should  he  made  w  ith  the  most  light- 
sensitive  material  to  be  used  on  the  enlarger,  i.e.,  if 
separation  negatives  or  matrices  are  to  be  made,  pan¬ 
chromatic  film  should  be  used  for  the  test. 

3.2  With  the  enlarger  in  a  darkroom,  inspect  it  for 
direct  light  leaks. 

4.  Effectiveness  of  Safety  Filter 

4.1  Determine  the  lime  required,  with  the  safety  filter 
in  Its  operating  position,  to  result  in  detrimental  fog¬ 
ging  of  the  sensitized  material  on  the  easel.  The  pro¬ 
cedure  outlined  in  3.1.3  can  be  adapted  to  this  test. 
The  test  will  he  most  critical  if  the  enlarger  is  set  for 
minimum  magnification  and  the  diaphragm  is  at  its 
largest  opening. 

4.2  Determine,  by  inspection,  if  the  safely.filter  mount 
IS  interfering  with  the  image  beam. 

5.  Vibration 

5.1  If  the  support  for  the  enlarger  or  any  part  of  the 
enlarger  is  suspected  of  causing  detrimental  vibration, 
he  vibration  should  be  eliminated  before  making  the 
resolving.power  test. 


6,  Resolving  Power  of  Lens 


6.1  Any  slight  movement  or  vibration  of  the  enlarger 
or  enlarging  easel  must  be  eliminated  before  making 
this  test.  Tests  should  be  made  at  the  extremes  of  the 
magnification  range  provided  by  the  enlarger,  with  the 
diaphragm  at  its  largest  opening,  and  with  a  lest  nega¬ 
tive  of  the  maximum  size  recommended  for  the  lens 
under  test.  For  some  purposes,  it  will  be  desirable  to 
make  additional  tests  at  other  diaphragm  stops. 


I  V,,  ,  “  nign-conirast  reso  ving-power 

char  negative  will  be  used.  Fur  the  paper  on  which  the 
resolving.power  chan  is  primed,  the  use  of  glossy  paper  in 
normal  grade  is  recommended  (American  .Standard  log  ex¬ 
po  n  re  scale  of  ahoni  I.l  as  given  in  the  American  Standard 
.  ensiloinelry  of  I  holographic  Papers,  Z38.2.3  1947,  and  the 
paper  mannfacinrer  s  recommended  development). 


6.2  For  simple  comparative  purposes,  it  often  is  ade- 
quate  to  make  the  sharpest  possible  prints  at  maximum 
lens  aperture  from  a  negative  carrying  an  image  with 
fine,  sharp  detail. 


j  — o ur  numerica 
ratings,  test  prints  should  be  made  from  a  special  tes 
negative  carrying  resolution  test  patterns  at  its  center 
corners  and  several  intermediate  points  as  shown  ir 
r  igure  1. 

The  test  pattern  should  have  groups  of  lines  in  botl 
adial  and  tangential  directions.  For  most  enlarging 
enses  a  range  of  10  to  80  lines  per  mm  is  satisfactory 
In  the  test  pattern  the  width  of  the  line  and  the  spa7, 
Iietween  lines  are  equal,  and  the  width  of  one  line  plu- 
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one  space  is  equal  to  the  reciprocal  of  the  number  of 
lines  per  mm. 

The  test  negative  should  he  a  glass  plate,  to  insure 
flatness. 

7.  Color  Correction  of  Lens 

7.1  If  a  lens  has  lateral  color  it  will  give  images  of 
slightly  different  magnifications  for  different  colors  of 
light.  This  can  be  checked  conveniently  by  making  a 
print  from  a  negative  that  has  a  number  of  lines  cross¬ 
ing  and  perpendicular  to  a  diagonal  of  the  negative  and 
with  strips  of  filters  laid  side  by  side  across  these  lines. 
After  the  print  is  developed  any  discontinuity  in  the 
lines  provides  a  measure  of  the  lateral  color. 

If  the  lens  is  to  be  used  for  some  process  involving 
specific  filters,  the  check  should  be  made  with  those 
filters.  For  a  more  general  test,  it  usually  is  satisfac¬ 
tory  to  use  commercially  available  filters  having  domi¬ 
nant  wavelengths  of  650  m/i  (transmission  of  wave¬ 
lengths  shorter  than  .590  m/i  should  be  negligible)  and 
440  m/i  (370  to  510  m^). 

8.  Aligdimenl  of  Optical  Axis, 

Negative,  and  Easel 

8.1  Lack  of  symmetry  in  the  resolving-power  test 
prints  may  indicate  that  the  negative,  or  easel,  or  both, 
are  not  perpendicular  to  the  optical  axis. 

8.1.1  1  f  the  dissymmetry  is  reversed  when  the  lens 
and  lens  board  are  rotated  90  degrees,  that  indicates 
the  lens  is  not  properly  mounted  in  the  lens  board  (or 
possibly  that  the  lens  is  defective). 

8.1.2  If  the  dissymmetry  is  not  affected  by  rotating 
the  lens,  the  negative,  easel,  or  frame  that  holds  the  lens 
board  may  be  out  of  square.  Dependent  on  tbe  facilities 
available,  the  member  at  fault  may  be  detected  by  trial 
and  error  methods,  careful  mechanical  measurements, 
or  measurement  and  analysis  of  image  magnification  in 
various  parts  of  the  field. 

8.2  If  the  negative  and  easel  are  parallel,  alignment  of 
the  optical  axis  can  be  determined  by  making  a  print 


(or  simply  projecting  an  image  on  the  easel)  from  a 
negative  having  pairs  of  widely-spaced  parallel  lines 
in  several  directions.  Each  pair  of  lines  should  be  sym¬ 
metrical  with  respect  to  the  renter  of  the  negative.  If, 
in  any  pair,  the  lines  in  the  image  are  not  parallel,  non¬ 
perpendicularity  of  the  optical  axis  is  indicated. 

9.  Temperature 

9.1  If  the  temperature  rise  of  the  negative  is  to  be 
measured,  the  following  conditions  of  measurement 
are  recommended. 

9.1.1  The  ambient  temperature  should  be  about 
21  C. 

9.1.2  The  negative  should  have  a  uniform  density 
of  2.0  ±  0.1,  and  the  emulsion  side  should  be  away 
from  the  lamp. 

9.1.3  The  lamp  should  be  operated  at  its  rated 
voltage. 

9.1.4  To  simulate  operating  conditions,  the  en¬ 
larger  light  source  should  be  turned  on  for  10  seconds, 
off  for  10  seconds,  etc.  The  measurement  may  be  to 
determine  the  maximum  temperature  or  to  determine 
the  time  required  to  reach  some  specified  temperature. 

9.1.5  The  temperature  should  be  measured  by 
means  of  a  thermocouple  of  small  wire  (No.  38  or  40 
BS  gage)  cemented  to  the  emulsion  side  of  the  film, 
usually  at  the  center  of  the  negative  area. 

9.2  The  temperature  rise  of  the  exterior  of  the  lamp- 
house  can  be  determined  by  using  an  insulator  to  press 
a  thermocouple  against  the  points  to  be  measured  and 
operating  the  enlarger  as  in  9.1. 

10.  Scratching  of  Negative 

]  0. 1  Although  it  is  difficult  to  prescribe  a  test  that  will 
give  a  quantitative  measurement  of  negative  scratch¬ 
ing,  it  is  a  simple  matter  to  insert,  manipulate,  and 
remove  a  fresh  negative  several  times  and  then  examine 
it  for  scratches.  The  handling  should  be  in  accordance 
with  the  manufacturer’s  instructions. 
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Proposed 

American  Standard  Specifications 
For  Microfilm  Readers 
For  16-  and  35~mm  Film  on  Reels 


ASA 

PH5.1/12 
Bfvision  of 
Z38.7.9  1946 
Third  Draft 
April  8,  1954 


1.  Definitions 

1.1  A  microfilm  reader  is  defined  as  a  projection  device  for  showing  a  readable 
image  of  a  micro  transparency  (see  American  Standard  Practice  for  Microfilms 
Z38.7.8-1947  or  latest  revision  tliereof  approved  by  tlie  American  Standards 
Association),  usually  on  a  self-contained  screen. 

1.2  Magnification  is  defined  as  the  ratio  of  a  linear  dimension  of  the  screen 
image  to  the  corresponding  dimension  of  the  object  on  the  film  and  is  expressed 
as  enlargement  X. 


2.  Dimensions 

2.1  Headers  for  processed  microfilm  shall  accommodate  film  of  dimensions 
specified  on  American  Standard  Practice  for  Microfilms  Z38.7.8-1947  or  latest 
revision  thereof  approved  by  American  Standards  Association. 

provision  for  film  scanning,  the  width  of  the  aperture 
of  the  film  gate  shall  accommodate  an  image  width  at  least  as  great  as  those 
specified  on  Ainencaii  Standard  Practice  for  Microfilm  Z38.7.8-1947  for  unper¬ 
forated  films.  The  length  should  be  at  lea.st  as  great  as  the  width. 

»ca„  those  in, SCO  widths.  Pmv.s.on  shonl.l  l,e  ,n.nde  to 


3.  Optics 

one  side  across  tl.e  ■^oMer  [oTlToppolurZl"’  ” 

rtir"'"  i.na,e 
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4.  Illumination 

4.1  So  far  as  is  eoiiipatihle  with  other  refiuired  features,  the  ratio  of  any 

corner  to-center  hrifjlitness  of  the  screen,  as  measured  at  normal  viewiiifj 

position,  should  be  not  less  than  tio  to  100,  and  any  two  adjacent  areas  shall 

vary  from  each  other  by  not  more  than  a  4  to  5  ratio.  l}rit;htiiess  shall  be 

measured  at  the  center  and  at  four  points  in  the  corners  located  1/10  of  the 

screen  dimension  from  the  adjacent  edges  of  the  screen. 

4.2  It  is  desirable  that  means  be  provided  to  vary  the  brightness  of  the  screen. 

4.3  The  leakage  of  stray  light  shall  be  restricted  so  that  neither  direct  or 
reflected  rays  distract  the  operator. 

5.  Temperature 

5.1  The  temperature  of  the  film  should  not  exceed  75°  C.  (107°  F.)  Avhen 
measured  by  the  testing  method  specified  in  American  Standard  Methods  of 
Testing  Printing  and  Projection  Equipment  Z38. 7. 5-1948  or  the  latest  revision 
thereof. 

6.  Reels 


6.1  Provision  shall  be  made  for  projecting  film  on  standard  reels,  as  defined 
in  American  Standard  for  Reels  for  Processed  Microfilm,  Z38.7.171946  or 
the  latest  revision  thereof. 


6.2  It  is  desirable  that  provision  should  be  made  for  the  insertion  and 
manual  transport  of  film  strii)s  not  shorter  than  10  inches  or  25  cm.  in  length. 


7.  General 

7.1  Readers  should  have  provision  either  for  rotating  the 
360°,  or  for  showing  the  images  right  side  up  on  the  screen 
been  taken  as  descril)ed  in  American  Standard  Practice 
Z38. 7. 8-1947  or  any  subseciuent  revision  thereof. 


])rojecte<l  image 
when  they  have 
for  .Microfilms, 


7.2  The  image  shall  be  properly  oriented  on  the  screen  when  the  film  is 
wound  on  the  reel  as  specified  in  the  American  Standard  Practice  for  Micio- 
film,  Z38. 7.8-1947  or  any  subsequent  revision  thereof. 


7.3  Means  shall  be  i)rovided  to  release 
image  area  during  movement  of  the  film, 
the  film  image  in  focus  for  viewing  for 


pressure  or  minimize  abrasion  on  the 
Means  shall  also  be  provided  to  hold 
extended  iieriods  of  time. 
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Proposed 

American  Standard  for  Microcards 


ASA  PII.5/7 
Novenil)er  18,  1953 


The  Microcard  Code 
As  revised  August  15,  1953 


I.  All  Mieroeards  for  lilirary  use  shall  he  of  the  standard  international 
card  size.  75  l)y  125  nun. 

II.  On  all  Mieroeards  for  library  use  the  catalog  entry,  classification  num¬ 
bers,  collation,  ete.,  shall  be  placed  at  the  top  of  the  face  card,  the 
micro-te-xt  below,  or  one  side  may  be  entirely  text,  and  the  other  side 
cataloging  entry,  etc. 

III.  All  Microcards  for  library  use  shall  be  made  of  white  stock,  of  100 
percent  rag,  or  equivalent  (piality,  1/100  of  an  inch  thick. 

II  .  Microcards  may,  or  may  not,  be  punched  with  holes  at  the  option  of 
each  publisher. 


XVH. 


The  language  used  upon  the  Microcards  themselves  shall  follow  these 
rules: 

a.  The  micro-text  will,  of  course,  always  be  entirely  in  the  language 
of  the  original  publisher. 

1'.  The  classification  symbols  will  be  automatically  international  in 
their  form  for  all  countries  which  use  Arabic  numerals  and  the 
Homan  alphabet. 

e.  Ihe  subject  heading  shall,  on  cards  for  materials  in  the  English 
anguage,  be  in  English  only;  on  cards  for  material  in  other 
angua^es  it  may,  at  the  option  of  the  publisher,  be  either  in 
English  only  or  bilingual.  If  bilingual,  it  shall  be  given  in 
wo  ines,  the  upper  line  in  the  language  of  issuance  (if  the 
anguage  be  one  in  non-Homan  type  transliterated  or  not,  at 

t  op  1011  ot  the  publisher)  ;  the  lower  line  in  an  English 
translation  of  the  upper  line.  -n^ngiisii 

The  author’s  name  shall  be  given  in  accordance  with 
cat.iloging  practice  of  the  Librarv  of  Congress 
The  language  used  in  the  main  cataloging  'entry  (i  e  the 
l™.scni,t  of  tl,o  title  |,„bo)  sl.ail  follow  1..0.  Practice. "  Thi! 

isLance!"’  ""  litS'-tiee  of 


d. 


e. 


the 
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f.  Ou  the  cards  for  material  in  otlier  than  the  English  language 
the  abstract  (if  there  is  one)  may,  at  the  option  of  the  pub¬ 
lisher,  be  bilingual,  first  in  the  language  of  issuance  (trans¬ 
literated  or  not  at  the  option  of  the  pul)lisher)  followed  by  a 
translation  in  English ;  or  it  may  be  in  English  only. 

III-  The  cataloging  practice  of  the  Library  of  Congress  shall  be  adopted 
as  Microcard  cataloging  practice,  with  the  following  exceptions  and 
modifications : 

a.  Where,  in  an  imprint,  more  than  one  place  and/or  publisher  are 
given,  the  first  one  only  is  to  be  cited,  followed  by  “etc.”  in 
brackets. 

b.  The  repetition  of  the  author’s  name  in  the  title  page  transcrii)t 
is  to  be  omitted  where  it  is  identical,  or  substantially  identical, 
with  the  author  heading,  but  it  is  to  be  retained  in  the  case 
of  joint  authors,  or  where  grammatical  construction  requires  it. 

c.  All  notes  typographically  descriptive  of  the  item  cataloged, 
such  as  “reproduced  from  typewritten  copy,”  “mimeo¬ 
graphed,”  “lithographed,”  etc.,  are  to  be  omitted. 

d.  All  “contents”  notes  are  to  be  omitted  except  as  the  absti'.act 
may  be  in  contents  form. 

e.  All  notes  regarding  an  item’s  previous  history  are  to  be 
omitted,  except  as  these  may  be  given  in  the  abstract. 

f.  Such  descriptive  notes  as  “illustrated  title  page,”  “title 
enclosed  in  ornamental  border,”  “limited  edition  in  twenty 
numbered  copies,’’  are  to  be  omitted. 

g.  In  the  case  of  long  titles,  all  matter  not  directly  pertinent  is 
to  be  omitted. 

h.  In  the  author  entry,  death  rates  are  to  be  omitted. 

i.  In  the  case  of  books  with  more  than  one  title  page  only  the 
main  title  page  is  to  be  quoted  (or  the  first  if  they  seem  to  be 
of  equal  importance). 

XIX.  The  printing  format  of  the  catalog  entry  of  all  Microcards  shall  be 
in  accordance  with  the  following  rules: 

a.  All  type  matter  is  to  be  set  120  nun.  (28  picas)  wide.  The  top 
margin  and  the  side  margins  are  to  be  the  same,  2 1/2  mm. 

b.  The  two  subject  classification  symbols  are  to  be  set  on  the  first 
line  in  ten  point  bold  face,  slightly  letter-spaced,  each  one  being 
flush  with  its  respective  margin,  the  Decimal  Classilication 
symbols  on  the  left  and  the  Library  of  Congress  classification 

on  the  right. 

c.  The  subject  heading  is  to  be  set  in  ten  point  bold  face  indented 
one  inch,  and  placed  between  the  two  classification  symbols, 
and  on  the  first  line  with  them. 
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d.  Tlie  author  entry  is  to  l)e  set  flush  with  the  left  liaud  edge  of 
the  second  line  in  ten  point  bold  face. 


e. 


h. 


XX. 


The  contents  indicia  phrase  (i.e.  “card  1 — P.1-86”)  etc.,  is  to 
be  set  in  ten  point  bold  face,  set  solid  and  flush  with  the  right 
hand  edge  of  the  second  line. 

The  title  page  transcript  is  to  begin  on  the  third  line  flush 
with  the  left  hand  margin.  It  is  to  be  set  in  ten  point  Itoman 
lower  case.  The  remaining  lines  of  the  title  page  transcript 
are  to  be  set  in  sLx  point  Eoman  lower  case,  set  solid. 

Collation,  size,  series  notes  (if  any)  and  similar  data  are  to 
be  set  in  six  point  italic  lower  case,  set  solid  and  run  in  imme¬ 
diately  after  the  title  page  transcript.  They  are  to  be  enclosed 
in  parentheses. 

The  Microcard  imprint  and  card  serial  number  (which  will  also 
be  the  manufacturing  jol)  number)  shall  consist  of  (a)  a  two 
letter  symbol  of  the  publisher’s  name,  (b)  the  (abbreviated) 
year  of  manufacture,  (c)  a  serial  number  of  that  year,  and 
the  Avhole  printed  in  two  lines  thus: 

Fo — 48 
3296 

Below  this  serial  number  shall  be  ])laced  the  trademark  notice. 
These  foui  lines  shall  all  be  ])hotographed  on  each  card  in 
eye-readable  size. 

i.  The  trade-mark  notice  shall  consist  of  the  word  “MICEO- 
CARD”  in  block  type  and  below"  it,  in  smaller  italic  type, 
the  word  “Trade-Mark.” 

j.  Abstracts,  or  similar  explanatory  material,  may  be  included 
in  the  catalog  entry  at  the  option  of  the  publisher.  It  is  sug¬ 
gested  that,  if  abstracts  are  given,  they  be  very  short;  in  most 
cases  only  a  line  or  two.  In  some  cases  explanatory  material 
can  more  easily  be  included  as  a  part  of  the  title  entry.  Often 
here  a  single  word,  or  two  or  three  w-ords,  has  greater  informa¬ 
tive  value;  and  such  material  can  be  so  included  in  the  title,  at 
the  option  of  the  publisher,  provided  that  it  be  bracketed.  ' 

The  format  of  Microcard  micro-text  shall  be  in  accordance  with  the 
following  rules: 

a.  The  basic,  and  always  controlling,  first  rule  sliall  be:  that  no 
uore  text  shall  ever  be  placed  on  any  card  than  can  be  placed 
there  a  a  reduction  wdiich  can  surely  be  easily  and  clearly  read 
on  available  Microcard  reading  machines. 

I>.  Paees  shall  he  imposed  for  photographing  i„  such  a  way  that 
on  the  completed  card,  they  begin  at  the  lop,  and  run  il  linet 
pages  from  left  to  right  across  the  card.  Exceptions  to  this 
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arraiigeiucnt  may  occasionally  occur  to  take  cave  of  folded 
inserts  and  otlier  special  material. 

c.  All  pages  shall  be  photographed:  except  that  advertising  pages 
may,  or  may  not,  be  included,  at  the  option  of  the  publisher; 
(If  they  are  omitted,  a  statement  to  that  effect  should  be  given 
in  the  cataloging  entry  notes). 

(1.  Where  the  material  photograi)hed  for  a  given  card  is  going  to 
cover  only  a  small  portion  of  the  card  (as  in  the  case  of  single 
maps  and  prints)  it  should  be  centered  on  the  card. 
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Revision  of 
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American  Standard  Metliod  for  Indicating 

The  Stahility  of  the  Images  of 
Proeessed  Black-aiid-White  Films,  Plates,  and  Papers 


1 .  Scope 

1.1  This  slamlard  specifics  test  methods  for  indicat¬ 
ing  the  relative  stahility  of  the  images  of  proeessed 
films,  plates,  and  jjapers  as  conditioned  by  the  internal 
factors  resulting  from  processing.  It  applies  only  to 
processed  photograiihic  materials  containing  silver 
j)articles  in  an  organic  colloid  la\er  and  not  to  dye 
images,  tinted,  toned,  or  intensified  [ihotographs. 

1.2  I  he  piir|Kise5  of  the  three  test  methods  gi\cn  arc 
as  follows: 


Section 

1  Test 

Effect 

3.1 

Test  for  Effect 

Fading  or  darkening  due  to 

of  Ihiosulfatc 

chemical  reaction  of  residues 
of  thiosulfate  or  other  treat- 

ing  agents. 

3.2 

lest  for  Light 

Darkening  due  to  action  of 

Stability 

light  on  residual  silver  com- 

]K>iinds. 

3.3 

Test  for  Silver 

Discoloration  due  to  chemical 

Compounds 

action  on  residual  silver  com¬ 
pounds. 

.Approjuiate  criteria  are  given  for  archival  and  non- 
archival  cases,  re.spectivcly.  All  three  tests  are  neces¬ 
sary  to  charaeterize  image  stability,  luit  any  one  test 
may  be  useful  for  a  particular  purpose. 

2.  General 

2.1  Factors  .Vlfecling  .Stability.  Deterioration  of 
the  image  of  processed  photographic  materials  is  con¬ 
trolled  by  factors  which  may  be  classified  as  internal 
and  external. 

.2.1.1  Init  rnal  Factors.  The  internal  factors  de¬ 
termine  the  stability  and  are  the  subject  of  the  test 
methods.  They  include  the  state  of  division  of  the 
silver,  the  form  of  the  image  (for  example,  narrow 
lines  or  small  spots  of  low  density  in  a  field  of  high 
density,  or  the  converse),  and  a  grouj)  of  factors  gov¬ 
erned  by  the  processing  treatment,  the  presence  of 
protectixe  substances,  the  content  of  uncombined  fix¬ 
ing  or  ‘■stabilizing”  agents,  such  as  the  thiosulfates, 
the  acidity  and  the  residual  silver  compounds  in  the 
material.  Instability  of  the  Imsc  or  other  layers  may 
be  an  internal  factor  in  so  far  as  decomposition  in  any 
of  them  may  yield  products  which  stain  or  attack  any 
part  of  the  image. 


2.1.2  External  Factors.  Some  of  the  most  com¬ 
mon  external  factors  are  the  conditions  of  tempera¬ 
ture  and  humidity,  the  intensity  and  (]uality  of  light, 
or  other  radiation  to  which  the  material  is  exposed, 
the  presence  of  active  gases  in  the  atmosphere,  and  the 
time  of  exposure  to  any  of  these. 

Ihe  durability  of  the  photographic  record  when 
subjected  to  weathering,  biological  attack,  or  mechan¬ 
ical  wear  is  not  within  the  scope  of  this  standard. 

2.2  l’iii-|)(ise  of  T’osl.  I  he  test  methods  are  intended 
to  evaluate  the  internal  factors  by  subjecting  repre¬ 
sentative  samjiles  of  the  jirocesscd  materials  to  some 
of  the  external  factors  in  a  severe  but  controlled 
degree. 

2..'}  Effect  of  Type  of  Kiviiig  or  “Stabilizing'’ 
Process.  Following  completion  of  phologra|ihic  dc- 
vclojiment.  the  photograidiic  material  is  subjected 
cilhiT  to  fixing  and  washing  or  to  a  so-called  “stabiliz¬ 
ing  treatment  to  impart  the  lequircd  resistam#<lo 
darkening,  discoloration,  and  fading  during  subse- 
vpient  use  or  storage. 

2.3.1  When  the  fixing  and  washing  procedure  is 
emiiloyed,  the  object  is  to  convert  the  unused  silver 
salt  to  a  soluble  complex  which,  along  with  the  fixing 
chemicals,  will  then  be  removed  by  thorough  washing 
so  as  to  assure  a  relatively  high  degree  of  stability. 

2. ,1.2  In  contrast,  the  “stabilization”  processes  us¬ 
ually  consist  of  bathing  the  developed  material  in  a 
solution  containing,  for  example,  thiosulfate,  thiourea, 
or  thiocyaimte  to  convert  the  unused  silver  salt  to  a 
comparatively  stable  chemical  complex.  In  some  of 
these  processes  half  or  more  of  the  silver  comiiounds 
are  removed  from  the  photographic  material.  Drying 
follows  either  without  any  washing  or,  at  the  most, 
w  ith  a  superficial  rinse,  (icnerally  speaking,  the  degrej 
of  stability  attainable  by  “.stabiliz.ation”  is  less  in  one 
respect  or  anotiu-r  than  that  attainable  with  the  more 
usually  employed  fixing  and  washing  preveesscs. 

2. 1  Effect  of  Exc-ss  Tbiosulfalc.  The  possible  ex- 
tc-nt  of  fading  which  results  from  reactions  involving 
thiosulfate  and  image  silver,  with  the  consequent  con- 
version  of  the  latter  to  silver  sulfide,  is  dependent 
among  other  things,  upon  the  relative  quantities  of 
metallic  silver  and  excess  thiosulfate  and  the  state  of 
subdivision  of  the  silver.  Conversion  to  silver  sulfide 
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does  not  necessarily  render  the  image  useless,  unless 
legibility,  image  detail,  or  esthetic  quality  is  too  much 
impaired.  The  amount  of  such  fading  or  discoloration 
allowable  in  a  negative  or  print  will  depend  somewhat 
upon  the  use  for  which  the  material  is  intended.  Thus 
a  slight  discoloration  may  be  seriously  objectionable 
in  pictorial  matter,  especially  if  it  is  uneven,  while  ex¬ 
tensive  sulhding  of  a  line  image  may  be  inconsequen¬ 
tial  if  legibility  is  not  lost. 

The  rate  at  which  the  actual  chemical  conversion 
takes  place  varies  widely,  not  only  with  the  factors 
mentioned  above,  the  form  of  the  image,  the  presence 
of  protective  material,  the  acidity  or  alkalinity,  and 
the  relative  quantities  of  free  thiosulfate  and  sulfite, 
but  also  with  temperature  and  humidity.  It  is  impos¬ 
sible  to  assign  a  definite  figure  for  the  expected  life  of 
a  given  sample  of  processed  material  on  the  basis  of 
any  one  factor,  such  as  free  thiosulfate  content.  How¬ 
ever,  the  relative  stability  of  the  image  can  be  indi¬ 
cated  from  the  results  of  empirical  accelerated  tests 
on  samples  of  typical  image  matter. 

2.5  Effect  of  Other  Fixing  or  “Stabilizing” 
Agents.  Fading  effects  may  be  produced  when  the 
silver  grains  are  attacked  by  a  residual  excess  of  other 
fixing  or  “stabilizing”  agents.  Depending  on  the  agent 
employed,  the  silver  compound  formed  in  the  fading 
process  may  be  the  sulfide  as  previously  discussed  or 
some  other  compound  which  effects  a  change  in  color 
or  loss  in  density.  The  influence  of  the  other  internal 
and  external  factors  is  of  similar  significance  with 
the  above-mentioned  agents.  Considerations  governing 
the  choice  of  test  material  and  the  criteria  for  evaluat¬ 
ing  image  impairment  are  as  mentioned  in  2.4. 

2.6  Effect  of  Residual  Silver  Compounds.  The 
residual  silver  compounds  are  primarily  responsible 
for  the  over-all  staining  of  processed  photographic 
materials  often  encountered  under  conditions  of  high 
temperature  and  humidity  or  on  exposure  to  actinic 
light  or  to  other  radiation  which  causes  the  light- 
sensitive  substance  to  darken  or  “print  out.”  The  pres¬ 
ence  of  labile  sulfur  (active  with  respect  to  silver) 
either  in  the  atmosphere  or  as  the  product  of  decompo¬ 
sition  of  sulfur  compounds  in  the  material  will  also 
cause  the  conversion  of  these  silver  compounds  to 
silver  sulfide,  even  when  the  temperature  and  humidity 
are  not  extreme. 


3.  Test  Methods 

3.1  Teat  for  Effect  of  Thiosulfate  and  Other 
Residual  Chemicals.  Representative  samples*  of  the 


•While  a  single  specimen  may  be  tested, 
truly  representative  samples  will  entail  the  use 
sampling  procedure. 


the  .selection  of 
of  an  adequate 


processed  photographic  materials  to  be  tested,  chosen 
to  include  typical  image  matter  (see  2.1),  are  perfo¬ 
rated  at  one  end  and  suspended  from  a  glass  rod  sup¬ 
port  in  a  closed  (but  not  sealed)  all-glass  container 
low  in  form.  Contact  of  the  samples  with  each  other 
or  the  container  walls  shall  be  avoided.  The  atmos¬ 
phere  within  the  container  shall  be  maintained  at 
37.8  C  ±  0.3  C  (lOOF  ±  0.5  F)  and  94  percent 
±  4.0  percent  relative  humidity.  A  relative  humidity 
of  approximately  96  percent  can  be  attained  by  keep¬ 
ing  in  the  bottom  of  the  container  a  generous  amount 
of  a  saturated  water  solution  of  potassium  sulfate  in 
contact  with  an  excess  of  the  solid  salt  (KjSOi). 
Grades  designated  as  Technical  or  Purified  may  be 
used.  Alternatively,  exposure  to  these  conditions  of 
temperature  and  humidity  may  be  provided  by  means 
of  air  conditioning  cabinets  or  rooms  in  which  the 
samples  are  similarly  suspended  to  keep  them  sepa¬ 
rated  from  each  other  and  shielded  from  contami¬ 
nation. 

If  no  noticeable  change  of  image  color  or  density 
or  staining  of  the  clear  areas  has  occurred  after  30 
days’  incubation  under  these  conditions,  the  material 
shall  be  reported  as  satisfactorily  stable  for  archival 
purposes  with  respect  to  the  internal  factors  resulting 
from  processing.  Comparison  shall  be  made  with  an 
adjacent  portion  of  the  sample  which  has  been  given 
the  following  special  processing  treatment  and  incu¬ 
bated  with  the  test  sample. 

3.1.1  Treatment  of  Sample  for  Comparison. 
Treat  the  comparison  sample  for  the  time  customarily 
used  in  good  practice  for  the  class  of  material  in  a  fresh 
fixing  bath  consisting  of  250  grams  Na2S203  •  5H2O 
(sodium  thiosulfate)  in  one  liter  of  distilled  water. 
Continue  the  fixation  for  a  similar  time  in  another 
fresh  portion  of  this  fixing  bath  and  then  wash  for 
1  hour  in  running  water  which  is  flowing  at  a  rate 
equivalent  to  that  needed  to  fill  the  vessel  (tray  or 
tank)  once  every  5  minutes.  Air-dry  the  sample. 

For  images  on’ paper  supports,  terminate  the  wash¬ 
ing  after  30  minutes  and  then  bathe  them  for  5  min¬ 
utes  in  the  following  hypo  eliminator; 


Hypo  Eliminator 

Water 

Hydrogen  peroxide  (3  percent  solution) 
Ammonia  solution* 

Potassium  bromide 
Water  to  make 


300  ml 
500  ml 
100  ml 
1  gram 
1  liter 


•Prepared  by  adding  1  part  of  concentrated  ammonia  (28 

;  Prepare  the  solution  immediately  before  use 
id  keep  in  an  open  container  during  use.  Do  not 
ixed  solution  in  a  stoppered  bollle,  or  the  gas  evolved  may 
reak  the  botllc. 
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Remove  the  prints  directly  to  a  1-percent  solution  of 
sodium  sulfite  and  treat  them  for  2  minutes.  Finally, 
wash  in  fresh  running  water  for  10  minutes  before 
drying. 

In  the  preparation  of  comparison  samples,  the  tem¬ 
perature  of  all  baths  including  the  wash  water  shall  be 
20  C  ±  1.7  C  (68  F  ±  3F). 

3.1.2  For  nonarchival  purposes,  exposure  to  the 
prescribed  conditions  of  incubation  for  10  days  will 
suffice  and  the  results  shall  be  reported  in  terms  of 
nonarchival  use. 

The  10-day  exposure  also  may  be  used  when  judg¬ 
ment  is  based  on  the  nonarchival  criterion  of  reten¬ 
tion  of  legibility  instead  of  the  absence  of  noticeable 
change,  and  the  legibility  criterion  shall  be  mentioned 
if  it  is  used.  In  this  case  comparison  may  be  made  with 
an  adjacent  portion  of  the  sample  which  has  been  re¬ 
tained  at  no  higher  than  75  F  and  40  percent  relative 
humidity.* 

3.2  Test  for  Light  Stability.  A  representative 
sarnplet  of  the  processed  photographic  material  to  be 
tested,  together  with  a  comparison  sample,  shall  be  ex¬ 
posed  to  actinic  (with  respect  to  silver  compounds) 
radiation  such  as  provided  in  a  Color  Fade-Ometer  or 
other  exposure  apparatus  of  similar  ultraviolet  dis¬ 
tribution.  Any  instability  of  the  unknown  sample  for 
archival  use  with  respect  to  the  internal  factors  result¬ 
ing  from  processing  will  be  evident  if  it  shows  any 
change  of  density  or  hue  before  the  comparison 
sample. 


Indoor  conditions  during  winter  will  usually  be  found  ad 
qiiate  Suitable  storap  can  also  be  provided  by  sealing  tl 

fru  "‘L-  l""  I"’’'  '  ‘’““"'■'I'  activated  silica  gel*in 
fruit  jar  which  is  kept  in  a  household  refrigerator  * 


t\^'hile  a  single 
truly  representative 
sampling  procedure. 


specimen  may  be  tested,  the  selection  of 
samples  will  entail  the  use  of  an  adequate 


3.2.1  Treatment  of  Sample  for  Comparison. 
Prepare  a  comparison  sample  in  accordance  with  3.1.1. 

3.2.2  If  retention  of  legibility  only  is  required 
with  nonarchival  material,  exposure  shall  be  continued 
for  twice  the  time  required  to  produce  the  first  per¬ 
ceptible  change  of  density  or  hue  of  the  comparison 
sample  or  at  least  for  24  hours  in  the  exposure  appa¬ 
ratus.  Then  the  judgment  of  legibility  shall  be  made 
by  visual  examination  of  typical  image  matter  (see 
2.1)  and  the  legibility  criterion  shall  be  mentioned 
in  reporting. 

3.3  Test  for  Silver  Compounds.  Choose  a  portion 
of  a  sheet  or  strip  which  has  received  representative* 
processing  treatment,  blot  dry,  if  necessary,  and  spot  a 
clear  area  of  the  image  side  using  an  0.2-percent  freshly 
prepared  solution  of  pure  fused  sodium  sulfide  [see 
American  Standard  Specification  for  Photographic 
Grade  Sodium  Sulfide,  Fused  (Na2S) ,  Z38.8.182-1949, 
or  the  latest  revision  thereof  approved  by  the  Ameri¬ 
can  Standards  Association,  Incorporated].  In  the  case 
of  papers,  spot  both  sides.  Wash  away  or  blot  up  the 
reagent  after  3  minutes.  If  the  spot-treated  areas  show 
no  more  than  a  just  perceptible  tint,  the  photographic 
material  may  be  considered  stable  in  respect  to  suscep¬ 
tibility  to  staining  arising  from  the  action  of  sulfide 
(internal  or  external)  on  residual  silver  compounds. 
In  case  of  doubt,  a  control  sample  should  be  prepared 
by  similarly  spot-treating  a  portion  of  the  material 
from  the  same  lot  which  has  been  processed  as  de¬ 
scribed  for  the  comparison  sample  under  3.1.1. 

3.3.1  In  the  case  of  nonarchival  material,  legibil¬ 
ity  in  a  spot-treated  area  of  typical  image  matter  (see 
2.1)  may  be  used  as  a  criterion  instead  of  nondarken¬ 
ing.  This  criterion  shall  then  be  included  in  a  state- 
ment  of  the  test  results. 


’While  a  single  specimen  may  be  tested,  the  selection  of 
truly  representative  samples  will  entail  the  use  of  an  adequat^e 
sampling  procedure.  auequaie 
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Photographic  Filing  Envelopes  tor  Storing 
Processed  Photographic  Films,  Plates,  and  Papers 


Rta.  V.  S.  Pci.  on 

Z38.8.2I-I950 
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Foreword 

^hen  filing  processed  films,  plates,  or  papers,  it  is 
customary  and  good  practice  to  enclose  them  in  a 
paper  or  glassine  envelope  in  order  to  exclude  dirt, 
avoid  finger  marks  and  scratches,  and  to  facilitate 
titling  and  handling.  If  the  photographic  material  is 
not  thoroughly  fixed  and  washed  during  processing  so 
that  traces  of  thiosulfates  or  unreduced  silver  salts 
remain  in  the  photographic  layer,  there  will  always  be 
a  tendency  for  the  image  to  fade  and  a  general  brown 
stain  to  be  produced,  somewhat  in  proportion  to  the 
degree  of  faulty  processing.  These  effects  are  accel¬ 
erated  by  high  temperature,  or  humidity,  or  both,  and 
by  the  action  of  acidic  substances  such  as  may  be  pres¬ 
ent  in  certain  envelope  papers  and  adhesives. 

Many  filing  envelopes  employ  a  pasted  seam  located 
at  or  near  the  center,  and  experience  has  shown  that 
in  the  case  of  processed  materials  stored  in  such  en¬ 
velopes.  especially  under  conditions  of  high  relative 
humidity,  very  serious  staining  may  occur  in  the  vicin¬ 
ity  of  the  seam,  f^sually,  such  a  streak  is  impossible  to 
remove.  The  stain  may  be  considered  to  be  due  to  one 
or  some  combination  of  the  following  causes: 

(a)  The  combined  effect  of  residual  processing 
chemicals  and  adhesive; 

(f>)  Unsuitable  adhesive — which  may  stain  by  it¬ 
self  or  promote  fungus  growth; 

(c)  Poor  paper — a  low-grade  paper  will  affect  an 
otherwise  satisfactory  adhesive- 

The  danger  of  local  image  fading  and  the  produc¬ 
tion  of  stain  in  the  region  of  the  seam  may  be  mini- 
mued  by  the  use  of  a  high-grade  paper,  acceptable 
adhesive,  and  the  avoidance  of  high  relative  humidi¬ 
ties.  However,  the  positive  control  of  these  elements 
IS  a  difficult  problem.  Kven  a  well-processed  photo- 
graphic  material  may  be  stained  by  contact  with  an 
unsatisfactory  adhesive. 

Any  general  over-all  stain  is  due  to  high  relative 
humidity,  together  with  imperfect  processing,  or  low- 
grade  paper,  or  both.’ Storage  at  a  prevailing  relative 
humidity  between  25  and  60  percent  is  considered 
essential.  The  films,  plates,  or  papers  should  be  filed 
m  such  a  manner  that  they  are  not  subjected  to  exces¬ 
sive  pressure  which  might  cause  “pressuie  markings." 


Pagr  I  of  2  Pages 

1.  Scope 

This  standard  gives  the  principal  physical  and 
chemical  requirements  for  paper  filing  envelopes  for 
storing  processed  photographic  films,  plates,  and  pa¬ 
pers  under  conditions  such  that  a  relative  humidity 
exceeding  60  percent  does  not  prevail.  It  is  not  in¬ 
tended  to  cover  the  requirements  of  transparent  sleeves 
or  sheaths  commonly  used  for  protecting  and  viewing 
color  transparencies. 

2.  Requirements 

2.1  Materials 

2.1.1  Paper.  Envelopes  shall  be  constructed  of 
regular  or  glassine  paper  made  from  high-grade, 
bleached  or  unbleached  rag,  sulfite  or  sulfate  pulp.  No 
ground  wood  pulp  shall  be  present  in  the  finished 
paper.  The  paper  should  be  free  from  surface  fibers 
which  might  offset  onto  the  emulsion  surface.  The 
paper  shall  not  contain  waxes  or  plasticizers  or  other 
ingredients  which  transfer  to  the  photographic  mate¬ 
rial  in  the  test  given  in  2.-1.  Accelerated  Aging  Test. 
The  paper  shall  be  essentially  free  of  particles  of  metal 
or  metallic  compounds. 

Such  papers  shall  be  chemically  stable  to  the  extent 
that  when  heated  in  dry  air  for  72  hours  at  105  C 
:1:2  C  the  decrease  in  folding  endurance'  shall  be  not 
more  than  30  percent. 

2.1.2  .4dhesire.  If  an  adhesive  is  used,  it  shall  be 
nondeliquescent  and  have  no  harmful  effect  on  the 
photographic  image  or  envelope  paper  when  tested 
according  to  the  rfiethod  given  in  2.4.  Accelerated 
-Aging  Test. 

2.2  Size  of  Envelope.  The  length  and  width  of  en¬ 
velopes  shall  be  at  least  5  percent  or  not  less  than 
y«  inch  greater  than  the  maximum  dimensions  speci¬ 
fied  in  the  various  American  Standards  covering  di¬ 
mensions  for  sheet  films,  plates,  or  papers. 

2.3  Construction  of  Envelope 

2-3.1  .Seamless  Type.  single  sheet  of  papei 


J-*  28,  1950,  by  the  American  Stondords  Associotion.  Incorporoted 
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folded  down  the  center  may  be  used  as  a  folder  without 
cemented  seams. 

2.3.2  Cemented  Seam  Type,  The  seams  of  the 
envelope  shall  be  at  the  extreme  edges  only  and  as 
narrow  as  possible  and  shall  not  exceed  %-inch  width 
for  the  5  X  7-inch  size  or  smaller,  or  V>  inch  for  the 
larger  sizes. 

2.4  Acceleratetl  Aging  Test 

2.4s  1  Physical  Conditions.  An  accelerated 
aging  is  achieved  by  incubating  the  test  material  at 
50  C  and  74  iO.S-percent  relative  humidity  for  10 
days.* 

2.4.2  Residual  Processing  Chemicals,  The 
photographic  material  to  be  used  for  test  purposes 

•Such  a  condition  can  be  readily  obtained  by  storing  the 
material  in  a  closed  container  over  a  saturated  sodium  chloride 
solution.  The  chief  precaution  to  be  taken  in  this  method  of 
attaining  a  given  relative  humidity  is  that  good  circulation  of 
the  air  in  the  closed  container  must  be  accomplished.  This  is 
most  easily  done  by  building  in  a  driven  fan.  More  complete 
information  is  given  in  the  U.  S.  Department  of  Commerce 
Letter  Circular  LC  752.  May.  1944.  and  in  Physical  and  Chemi¬ 
cal  Examination  of  Paints,  Varnishes.  Lacquers,  and  Colors  by 
Henry  A.  Gardner,  ninth  edition,  pp  92-97.  or  tenth  edition, 
pp  126-132. 


should  have  the  hypo  and  ailver  contents  of  poorly 
washed  negatives.  A  medium  s.peed  (American  Stand¬ 
ard  Exposure  Index  of  about  50)  film  negative  shall 
be  chosen  and  exposed  and  processed  to  give  a  medium 
density  10.5  to  1.5) ,  fixed  in  a  used  fixing  bath  (silver 
content  2  to  4  grams  per  liter),  and  washed  for  about 
15  minutes  or  to  gi\e  a  hypo  content  between  0.2  and 
0.4  mg  per  square  inch. 

2.4.3  Procedure.  The  phi't«»graphic  lest  film 
shall  be  placed  in  the  lest  envelope  and  a  piece  of 
smooth,  surfaced  filler  paper  not  exceeding  one-half 
the  size  of  the  envelope  shall  be  placed  therein  against 
the  emulsion  surface  as  a  control.  The  test  package 
shall  then  be  bent  back  upon  itself  to  form  a  cylinder 
with  the  emulsion  facing  outward  and  secured  by  tying 
with  string.  After  the  incubation  described  in  2.4.1, 
Physical  Conditions,  there  should  be  no  noticeable 
pattern  on  the  photographic  material. 

2.5  Printed  Matter.  Any  printing  on  the  envelope 
shall  not  produce  any  visible  effect  on  the  processed 
photographic  materials  under  the  conditions  of  the 
test  described  in  2.4,  Accelerated  Aging  Test 
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Microfilm  Services  + 


International 

Directory  of  Photocopying  and  Microcopying  Services,  Int.  Fed.  for  Docu¬ 
mentation  (F.I.D.)  I’ubl.  No.  248,  November  1955,  2nd  rev.  ed.  The 
Hague,  6  Willem  Wilsenplein,  The  Netherlands. 


U.  S.  Service  Companies 

The  following  have  offices  in  principal  cities: 

Burroughs  Corp. 

Diebold,  Ine. 

Eastman  Kodak  Co. 

Recordak  Corp. 

Remington-Rand  Division  of  Sperry-Rand  Corp. 

The  following  provides  service  in  principal  cities: 

Microdealers  Inc.,  711  14th  St.,  N.W.,  Washington,  D.  C. 

U.  S.  service  companies  geographically  arranged: 

*  Mark  Larwood  Co.,  P.  O.  Box  1,  Redwood  City,  Calif. 

*  Bay  Microfilm  Service,  852  Laurel  St.,  San  Carlos,  Calif. 

*  American  Microfilming  Service  Co.,  412  Temple  St.,  New  Haven 

Conn. 

*  Records  Engineering,  Inc.,  815  15th  St.,  N.W.,  Washington,  D.  C. 
'Dakota  Southern  Microfilm  Service,  llfiVa  West  Rich  St  P  O  Box 

60,  Deland,  Fla.  ‘  ’ 

*  Watland  Inc.,  4756  No.  Clark  St.,  Chicago,  Illinois. 

^  Frederic  Luther  Co.,  405  East  34th  St.,  Indianapolis  5.  Ind. 

ventuckiana  Microfilm  Service,  Seventh  &  Spring  Sts  New 
Alliany,  Ind. 

Microfilm  J-oto  iilc  Co..  130fi  Minnesota  Ave.,  Kansas  Citv,  Kans 
Aricra-Master  Inc,  Suite  30.3.  01.5  Grand  Arc,  Kansas  Cit,;  6  Z 
^Louisville  Microfilms  Inc.,  1318  Bardstown  Rd.,  Louisville  ’  Kv’ 
^Southern  Microfilm  Corp.,  2301  Perido  St.,  New  Orleans  19  I’a  “ 
General  Microfilm  Co.,  100  Inman  St..  Cambridge  39  Mass  "  ’ 
Graphic  Mi^ofilm  of  N.E..  Dm.,  806  Massachusetts  Av’e..  Cambridge 

'  Micro-Photography  Co.,  97  Oliver  St..  Boston  15  Mass 
ndustrial  Microfilm  Co.,  2970  W.  Gd.  Blvd.,  Deiroit  Mich 
Lowden  Accounting  Microfilming  Service.  607  Garfield  Sl!' .Tackson. 

*  Precision  Microfilm  Corp.,  6615  Tireman  Ave  Detroit  4  k 
- University  Microfilms.  313  North  First  St.,  aIio  Arbor,  mT^' 

'National  Microfilm  Association  Members 
n-fian.es  that  e.ther 
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*  Weger  Microfilm  Service,  117  West  Shiawassee  St.,  Lansing,  Mich. 

*  Swank  Microfilm  Service,  fil4  North  Skinker  Blvd.,  St.  Louis,  Mo. 

*  Certified  Microfilm  Inc.,  430  Bergen  Blvd.,  Palisades  Park,  N.  J. 

*  Microfilm  Co.  of  New  Jersey,  36  West  Front  St.,  Red  Bank,  N.  J. 

*  The  Microlog  Corp.,  2.1  Broad  Ave.,  Palisades  Park,  N.  J. 

*  ^licrofilming  Corp.  of  America,  11  East  Pleasant  Ave.,  Maywood,  N.  J. 

*  Paul  E.  Killion,  Inc.,  78-80  Mxaiden  Lane,  Albany,  N.  Y. 

*  Biel’s  Photocopy  &  Microfilm  Service,  1037  Ellicott  Square  Bldg., 

Buffalo  3,  N.  Y. 

*  Atlantic  Microfilm  Corp.,  41  Union  Square  West,  New  York  3,  N.  "V  . 

*  Griscombe  Products  Inc.,  132  West  21st  St.,  New  York  11,  N.  Y. 

*  Graphic  Microfilm  Corp.,  112  Liberty  St.,  New  York  6,  N.  Y. 

*  Micro  Facsimile  Corp.,  .16-27  184th  St.,  Flushing,  N.  A. 

*  Hall  &  McChesney  Inc.,  1233  Oswego  Blvd.,  Syracuse,  N.  Y’. 

*  Allied  Microfilm  Co..  892  South  Arlington  St.,  Akron  6,  Ohio 

*  Columbus  Microfilm  Inc.,  383  East  Broad  St.,  Columbus  15.  Ohio 

*  John  A.  Cox  &  Associates,  816  Renkert  Bldg.,  Canton,  Ohio 

*  Micro  Photo  Inc.,  4614  Prospect  Ave.,  Cleveland  3,  Ohio 

*  Microfilm  Corp.  of  Ohio,  1051  Power  Ave.,  Cleveland  14,  Ohio 

*  Ohio  Micro  Co.,  213  Euclid  Ave.,  Akron,  Ohio 

*  Security  Microfilming  Corp.,  2903  Detroit  Ave..  Toledo,  Ohio 

*  Microfilming,  lAower  Road,  R.D.  No.  3,  Erie  7,  Pa. 

*  Microsurance  Inc.,  1228  Locust  St..  Philadelphia  7,  Pa. 

*  Microfilm  Service,  1228  Locust  St.,  Philadelphia  7,  Pa. 

*  Dakota  Microfilm  Service,  Graphic  Arts  Bldg.,  Vermillion,  So.  Dak. 

*  Jim  Vance  Custom  Microfilming,  P.  O.  Box  185,  El  Paso,  Tex. 

*  Southern  Microfilm  Corp.,  1122  Jack.son  St.,  Dallas,  Tex. 

*  Southern  Microfilm  Corp.,  2110  Hiartres  St.,  Houston,  Tex. 

*  Microcard  Corp.,  365  South  Oak  St.,  West  Salem,  Wis. 


^^”""'"l^:Sert"d  Keg  1165  Bleury  St..  Montreal  2.  Quebec. 

Ke,ulo“"tucromm  Boll  BKls.,  Kegina,  Saskatchewan  Canada 

MLrofilmin.  Services.  221.a  Queen  Street  East,  Toronto,  Ontar.o, 

•  West '(^'nadian  Microfllm  I.td.,  3.51  Eleventh  Avenue  West,  Catsar.v, 
Alberta,  Canada 


*  Natimial  Microfilm  Association  members. 


University  and  Research  Libraries  Microfilm  Rates 
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Microfilming  rates  established  by  non-library  campus  laboratory. 
Microfilming  rates  established  by  commercial  laboratory. 

$1.00  for  each  50  pages  or  fraction  thereof. 

$.04  per  page. 


APPENDIX  I 


Selected  References  and  Resources 
for  Microreeords 


1.  ^ficrofilms  and  Microcards:  Their  Use  in  Research.  A  Selected  List  of 
References.  June  1950.  Library  of  Congress,  Washington  25,  D.  C.  81  pp. 
55c.  A  bibliography  of  books,  monographs  and  journals  and  articles  in 
periodicals  from  1946  to  1950. 

2.  Union  List  of  Microfilms.  Revised,  enlarged,  and  cumulated  ed.,  J.  W. 
Edwards,  Ann  Arbor,  Mich.,  1951.  1961  cols.  $17.50.  Lists  approximately 
25,000  titles  through  June  1949. 

3.  Union  List  of  Microfilms.  Revised,  enlarged,  and  cumulated  ed.,  1949-1952. 
J.  W.  Edwards,  Ann  Arbor,  Mich.,  1953.  995  cols.  $10.00.  Supplement  in¬ 
cludes  14,080  entries  from  .Inly  1,  1949  through  July  31,  1952. 

4.  Newspapers  on  Microfilm.  2nd  ed.  1953.  126  pp.  Library  of  Congress, 
Washington  25,  D.  C.  $2.25. 

5.  Negro  Newspapers  on  Microfilm — A  Selected  List.  8  pp.  1953,  Photo- 
duplication  Service,  Library  of  Congress,  Washington  25,  D.  C.  15c. 

6.  Dissertation  Abstracts:  A  Guide  to  Dissertations  and  Monographs  Available 
in  Microfilm.  University  Microfilms,  Ann  Arbor,  Mich.,  1952-.  $6  annually. 

7.  List  of  National  Archives  Microfilm  Publications.  Natl.  Archives  Publ. 
54-5,  1953,  98  pp.  (Ph-ee.)  Lists  basic  documentation  history,  genealogy, 
etc. 

8.  Microfilm  Clearing  House  Supplements.  Occasional  appendix  to  the 
Information.  Bulletin  of  the  Lilirary  of  Congress.  Lists  of  new  microfilm 
projects. 


9.  Consolidated  Catalog  of  Microcard  Publications.  Microcard  Foundation, 
Middletown,  Conn.  Listings  of  American  Microcard  publishers. 

10.  The  Microcard  Bulletin.  Microcard  Foundation,  Box  2145,  Madison  5,  Wise. 
News  regarding  the  field  and  new  publications. 

11.  ASTTA  (AD)  Documents  Available  in  Microcard  Form.  Armed  Services 
Tech.  Dif.  Agency,  Documents  Service  Center,  Knott  Building,  Dayton  2 
Ohio.  A  listing  of  “unclassified”  material  distributed  to  military  agencies 
and  those  engaged  in  activities  on  behalf  of  the  Department  of  Defense. 

York^Tl^'^N^  Microprint  Co.,  100  5th  Ave.,  New 

14  ’  ’  le  N.  Y.  Lists  publioitioM. 

.  Centres  et  Services  dc  Documentation.”  111.111,  288  pp.  tINESCO  Pr.  450 
Documentation  centers  and  .their  services  in  France 

UNE^ailoo'  >"  •'«  World.”  10.,.,,  ,02 

17.  ‘‘Protection  of  Business  Records-Snppleinental  Data.”  Commerce  and 
Industry  As.,ocint.on  of  New  York,  00  Clinrch  St..  New  York  7.  N.  Y. 
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Accessibility  of  records,  see  Classifi- 
catioji;  Information  retrieval; 
Machine  search;  Microfilm; 
Eecords;  Storage;  etc. 

Accession  numbers,  176,  289,  303, 
310-311 

Accession  records,  311-312 

Acetate  jackets,  see  Jackets,  protec¬ 
tive;  Microfilm,  cumulative 

Acetate  tape,  in  microfilming,  175, 
176 

for  repairing  records,  172,  173,  177 

Adhesive,  for  film,  81 
for  IMicrotape,  52 
for  Microstrip,  52 

Advertising  agencies,  and  copyriglited 
material,  11-12 

Advisory  Committee  on  Applications 
of  Machines  to  Patent  Office 
Operations,  290-291 

Aiglonne  processor,  188 

Air  Conditioning,  effects  on  microfilm, 
21,  331,  332;  see  also  Hu¬ 
midity;  Storage,  temperature 
values 

Alphabetical  classification,  see  Classi¬ 
fication 

Alpha-numeric  characters,  see  Classi¬ 
fication 

Alsaphot,  161,  197,  204 

American  Documentation,  167,  168, 
286,  287,  288 

American  I'oundation  for  the  Blind 
252 

American  Library  Association,  Coun¬ 
cil,  167 

Microfilming  Practices  Guide,  166 


American  Measuring  Instrument  Co., 
245,  246,  260 

American  Optical  Co.,  222,  246,  269 
American  Photocopy  Equipment  Co., 
217 

American  Standards  Association,  166, 
167,  168,  169,  236,  254,  284, 
300-301,  304,  326,  336 
ATiierican  Standards  Association  Stan¬ 
dards  : 

apparatus,  228-229 
chemicals,  230-232 
contact  printers,  409 
definition,  425 

distance  scales,  121,  394-395 
filing  envelopes,  427 
film  jackets,  427 
film  storage,  326-334 
films  for  permanent  records,  374- 
380 

for  indicating  image  stability,  423 
lens,  aperture  markings,  396 
focal  lengths,  397 
lens  measurement,  388-393 
mount  dimensions,  121,  401 
nomenclature,  117,  387 
list  of,  228-232 
materials,  228 
measurement,  228-229 
microcards  (i)roposed),  304,  419 
microfilm,  166,  167,  235,  370 
winding  on  reels,  78 
microfilm  readers  (i)roposed),  232, 
236,  417 

newspapers  (proposed),  167-172 
PH3. 3-1952,  399 
PH3..5-1952,  398 
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ASA  Standards  (Continued) 
I’H3.8-1<)53,  11)8,  401) 

PII3.9-1953,  198,  412 
ril3.14-1944,  401 
PH3. 15-1944,  198,  410 
PII4. 12-1954,  423 
PII5.1/12,  417 
PII5/7,  419 
Pn22.5-1953,  381 
Pn22.36-1954,  383 
printing  frames,  410 
printing  masks,  412 
processing,  229-230 
quality  control,  41 
readers,  microfilm,  237,  254 
reels  for  processed  microfilm,  328- 
329,  386 

70mm  dimensions,  385 
shutter  markings,  398-400 
16mm  dimensions,  381 
testing  photographic  enlargers,  413 
testing  printing  and  projection 
equipment,  411 
35mm  dimensions,  383 
Z22.56-1947,  89 
Z38.1.3-1948,  385 
Z38.1.52-1951,  403 
Z38.1.54-1951,  405 
Z38.1.55-1951,  407 
Z38.3.1-1943,  79,  371-373 
Z38.3.2-1945,  79,  374-380 
Z38.4.3-1947,  121,  394 
Z38.4.4-1942,  397 
Z38.4.7— 1950,  396 
Z38.4.11-1944,  402 
Z38.4. 13-1948,  395 
Z38.4.19-1948,  117,  387 
Z38.4.20-1948,  117,  392-393 
Z38.4. 21-1948,  117 
Z38.7.5-1948,  198,  411 
Z38.7.6-1950,  200,  413 
Z38.7.8-1947,  4,  77,  79,  370 
Z38.7.17-1946,  386 
Z38.8.21-1950,  427 
AM  FIS,  289 
Ansco,  193,  197 
test  charts,  94 


AnscoColor,  80 

Aperture,  relative,  symhol  for,  117 
70mm,  52 

standard  for  measurement  of,  118 
Aperture  cards,  see  Microfilm,  (-umu 
lative 

Apparate  und  Kamerahau,  197 
Appendix  targets,  microfilm,  309-311 
Archival  permanence,  see  Film;  Mi¬ 
crofilm  ;  Storage 
Arhuero,  Jean,  193 
Armed  Services  Technical  Infonna- 
tion  Agency,  microcard  docu¬ 
ments,  433 

Arnold  and  Richter,  197 
Association  of  Research  Libraries, 
168 

Automatic  file.  Minicard,  295 
Automatic  Micro-Film  Information 
System  (AM FIS),  289 
Automation,  see  Classification;  In¬ 
formation  retrieval;  Machine 
search ;  Semantics 
Automation  Dictionary,  285 
Autostat,  217 
Avakian,  Emik  A.,  289 
Aviation,  Naval,  224 


Ballou,  Huhbard  W.,  307-308 
Battelle  Memorial  Institute,  283,  287 
Beattie  readers,  267 
Bell  &  Howell  readers,  261 
Besancenot  et  Cie.,  193,  204 
Bibliographic  control,  287,  see  also 
Classification;  Information  re¬ 
trieval;  Machine  search;  Se¬ 
mantics 

Bibliographic  treatment  of  records, 
167,  169 

“Bits,”  291,  295 

B.  K.  Microfilm  reader,  277 

Blind,  readers  for,  252 

Block  sorter.  Minicard,  295 

Blowers,  in  readers,  248 

Bluei)rints,  microfilming  of,  164,  178 

Boger,  Dr.,  101,  161,  193,  204 
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Boni,  57 

Bowers,  Ford  W.,  320 
Brownson,  H.  L.,  288 
“Brushing,”  224 

Bureau  of  Aeronautics,  U.  S.  N:ivy, 
224 

Burrouglis,  London,  161 
Burronglis  Adding  Machine  Corp., 
160,  193 

Burroughs  microfilm  processor,  188, 
193 

Burroughs  microfilm  reader,  241,  247 
Bush,  Vannevar,  285,  286,  290 
Bitsiness  IVeelc  Magazine,  206-207 

Cabinets,  storage,  see  .Storage 
Cameras,  adjustment  for  microfibn- 
ing,  170-171 
Akts,  154 

Alsaphot  com])ination,  143 

American,  147-151 

automatic  fixed  focus,  159 

automatic  microfiche,  152,  159 

Automatique  Thomson- Houston,  158 

Autophotom,  153 

l)asic  requirements,  113 

Beattie  Varifile  standard,  151 

Bell  and  Howell,  141 

Bolsey,  150 

British,  159 

Burrouglis,  141,  147,  159 
combination,  114,  143 
control  apparatus  for,  114 
copying,  288 
counters  for,  76 
Dieliold,  114 
Dokumat  M,  160 
Dokumator,  160 
Dual-Film-A-Record,  141,  151 
Duplex  Model  90-03,  147 
Dutch,  159-160 
East  German,  160 
Endoc,  156 

field  indicator  for,  139 
Film-A-Record  models,  151 
Filniautomat,  152,  155 


Filmsort,  149 
FKj)  Portable,  154 
flatbed,  137 
FloFilm,  147,  148 
Fp,  154 

French,  154-158 
“  Fu  ”  Automatique,  153 
“Fu  T”  Automatique,  153 
functions  of,  113 
German,  151-154 
Gratlex  Photorecord,  149 
Graphauto,  157 
Graphic  Microfilm,  150 
Griscombe,  139,  149,  150 
indexing  and  accessory  recording 
for,  76 

Industriel,  158 
Japanese,  158-159 
Kodagraph,  139,  148 
Konica,  158 

Lectra  G  1  Mierofile,  159 
lens,  multiple,  289 
Lumoprint,  151,  152 
Master  Model,  151 
Micro  35,  150 
Microdoc  Normal,  156 
Microfiche,  152,  155,  159 
Micro  file  A  H,  159 
microfilm,  163 

vertical  step  and  repeat,  206 
microfilm  readers  used  as,  256 
Microfrance,  157,  158 
Microjumma,  156 
Mieroplex,  155 
Microprint,  153,  154 
Microstyle,  156 
Microtronics,  143,  150 
Mikrophot,  153 
Minicard,  295-297 
Multii)hot,  158 
NDR,  Dr.  Goebel,  160 
operators,  308-311 
IMiotographic  Products,  Inc.,  143 
Pliotostat  Corp.,  143 
Planodoc,  156 
Polydoe,  156 
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(’anier:is  (Continued) 

Radiograph,  154 

Reoordak,  148,  14St 

reduction  ratio,  see  Reduction  ratio 

Remington-Rand,  141 

rental  of,  137 

Reprovit,  160 

resolution  in  microfilming  news¬ 
papers,  171 
rotary,  137 
Sertic,  158 
70nim,  143 

70mm  convertible,  143,  144 
16mm,  139 
size-convertible,  139 
Soretex  portable,  154 
►Sperry-Rand,  141 
spools,  129-30 
Statfile  Model  2,  159 
Swedish,  160 
35mm  convertible,.  139 
Ultraplex,  152,  155 
Universal,  159 
Varifile,  143 
width  convertibility,  76 
XeroX,  208 

Canadian  service  comiianies,  430 
Carlson  Co.,  Oscar  F.,  197 
Carmichael,  Leonard,  240-241 
Catalogues,  283,  288,  303-304,  307, 
318 

Cataloguing,  see  Classification 
Catholic  University  Press,  319 
Ceiling  projectors,  see  Readers,  micro¬ 
film  projectors 
Cellulose  nitrate  stock,  327 
Center  for  Documentation  and  Com¬ 
munication  Research,  285 
Certificates  of  destruction,  26 
Civil  actions,  limitations  for,  12 
Classification,  283-284,  285,  286,  290- 
291,  300-318,  336;  see  also 
Codes;  Information  retrieval; 
Machine  search ;  Semantics 
alphabetical,  286 


bibliography,  320-323 
of  film  strips,  316-318 
of  ideas,  by  association,  286-287 
of  Microcards,  303-304 
of  microfiche,  see  “slieet  film” 
below 

of  microfilm,  300,  306-316 
l)roblems  of,  307-308 
of  microfilm  reels,  301,  306-310 
of  Microlex,  304-306 
of  microprint,  301-303 
of  microrecords,  254,  301 
for  military  security,  318-320 
numerical,  176,  286,  289,  295,  302- 
306,  308,  311-312 
of  Readex  Microprint,  177,  301-303 
of  sheet  film,  301,  310-314 
of  70mni  film,  see  “sheet  film” 
above 

security  controls,  318-320 
of  strip  film,  301,  316-318 
subdivision  guides  in  microfilm,  308 
subject,  286,  312 
systems  of,  286,  290,  301 
unit  microfilm,  see  Microfilm,  cumu¬ 
lative 

Classified  matter,  controls  for,  318- 
320 

Coatings,  low-refiectance,  118 
Codes,  color,  320 

macliine  analysis,  283-291 
Microcard,  320 
j)rinter.  Minicard,  295-296 
security,  318-320 
Coding  experts,  283-285 
Coding  of  Minicards,  295-297 
Collator,  Minicard,  295 
Collet/e  and  Beseareh  Libraries,  431 
Color-coding,  320 

(k)mmerce  and  Industry  Association 
of  New  York,  13-14 
(’ommercial  permanence,  see  Film ; 

Microfilm ;  Storage 
Committee  on  Application  of  EMa¬ 
chines  to  Patent  Office  Opera¬ 
tions,  290-291 
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(’oiniiiittee  on  the  I’hotographic  Re¬ 
production  of  Researcli  Ma¬ 
terials,  168 
Competitive  bids,  39 
Constat  copying  equipment,  216 
Contact  printer,  strip,  70 
Containers,  see  Storage,  containers 
Contamination  of  records,  32(),  328, 
332 

Contoura  copying  equipment,  216 
Contractors,  sec  Processors;  United 
States  Government  contractors’ 
regulations 

Control  field,  Miiiicard,  295 
Controls,  security,  318-320 
Converters,  of  magnetic  tape  to  Mini¬ 
cards,  295 

of  microfilm  to  Minicards,  295 
of  punched  cards  to  Minicards,  295 
Copease  copying  equipment,  216 
Copier,  XeroX,  208 
Copies,  see  also  Enlargements 
direct,  steps  for  making,  208-211 
end-use,  probable  need  for,  38 
generations  of,  334-335 
microfilm,  334-335 
rates,  431-432 
Minicard,  296-297 
quality  losses  in,  335 
in  security  controls,  320 
Copycraft  copying  equii)ment,  216 
Copying,  181-184 
detail  loss  in,  98-99 
direct,  equipment  for,  216-219 
electrical,  206-212 
electronic,  206-212 
laws  governing,  225 
from  microfilm  projection,  222 
scholars’  use,  227 
Copymaker,  Polaroid,  115 

Copyrights,  and  advertising  agencies 
11-12 

and  microrecords,  25 
and  photographs,  25 
I’ordonnier,  G.,  I97,  204,  255 


Cormac  copying  etjuiiiment,  215-216 
Correction  targets,  microfilm,  308 
Cost  ratio,  active  to  inactive  storage, 
4 

Costs,  49-52;  see  also  Copies;  Micro¬ 
film;  Microcards;  Processors; 
Storage 

Courts,  evidence  in,  see  Evidentiary 
value 

Crocein  scarlet,  use  for  coding,  320 
Cronar,  86 

Cybernetics,  definition,  285 

Dagron,  Rene-Prudent-Patrice,  67 
Damage  to  records,  167,  169,  170,  177 
Data,  handling  of,  status,  291 
restricted,  318-320 
storage,  see  Classification;  Informa¬ 
tion  retrieval;  Machine  Search; 
Storage 

Dearborn,  Walter  F.,  240-241 
DeBrie,  Andre,  161,  188,  193 
Decimal  arrangements,  see  Classifica¬ 
tion 

Declaration  of  intent,  308-309 
Dehumidification,  microfilm,  23 
Densitometer,  Kodak,  86 
Density,  see  Film;  Storage 
Density  targets,  311 
Depositories,  see  Storage 
Detail,  capability  of  film  for,  80 
Deterioration,  of  documents,  326 
prevention  of,  326 
Developer  bath,  184 
Dexter  Folder  Co.,  224  314: 

Diebold,  Inc.,  12,  23,  43,  160,  189, 
193,  197,  204,  261 
Diebold  No.  90-03  Camera,  114 
Diebold  reader,  241,  246,  247 

Digital  information,  291,  293  295 
Disaster  controls,  causative  factors, 
14-15 

dispersal  of  records,  14-15 
duplication  of  records,  15-17 
equipment  ])rotection  for,  17 
microfilm  processors,  17 
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Disaster  controls  (Continued) 
protection  techniques,  lo-24,  337 
storage  records  for,  18-24;  see  also 
Storage 

tax  deductions  for,  1(5 
Disks,  glass  photographic,  201 
use  in  storage,  253 
Dissertation  Abstracts,  433 
Doeuinentalists,  285 
Documentation,  285,  280,  200 
legal,  433 

Documentation  centers,  433 
Documents 

cost  of  preparation,  40 
evidentiary  value,  320 ;  see  aJso 
Evidentiary  value 
exposure,  133 
fading  of,  326 

original,  storage  of,  325-326 
preservation  of,  326 
rare,  availability  in  Keadex  Micro 
print,  255 

replacement  rate,  33 
Documents  Kesearch  Unit  of  Navy 
Research  Section,  Library  of 
Congress,  microrecord  reader 
survey,  236 
Dokumat  camera,  161 
Dokumat  readers,  278-270 
Dokumator  reader,  257,  275 
Dow  Chemical  Co.,  320 
Dri-Stat,  217 
Ducata  enlargers,  204 
Duplicates,  see  Copies;  Enlargements 
Duplomat  copying  equipment,  216 
Dust,  effect  on  microhbn,  328,  332 
and  reduction  ratio,  134 
Dyes,  for  color-coding,  320 

sensitizing,  concentration  of,  85 

Eastman  Kodak  Co.,  24,  10/,  250, 
253,  254 
camera,  149 
enlarger,  200,  202 

Eastman  Kodak  Minicard,  2;)3,  291— 
300 

Ediswan  readers,  258,  275 


8nim  film,  289 
Electrofax,  224 

Electronic  searching,  .see  Classifica¬ 
tion;  Information  retrieval; 
Machine  search;  Semantics 
Electrostatic  storage  tubes,  253,  288 
Encyclopedias,  microcorded,  253 
“End”  targets,  309 
End-use  copies,  see  Copies;  Enlarge¬ 
ments 

Engineering  drawings,  microfilming 
of,  164,  178 
70nun  film  for,  53 
Engineering  reader,  248-249 
Enlargements,  continuous  Xerograph¬ 
ic,  211-212 
electronic,  208-212 
evidentiary  value  of,  see  Eviden¬ 
tiary  value 
maximum  useful,  92 
microfilm,  165,  168,  178,  221;  see 
also  Copies 
Photronic,  206 
reader,  238 

use  of  microfilm  readers  in,  71,  213, 
245,  247,  255-257,  289 
vaporized  ink,  205 
by  Xerograi)hy,  208-212 
Enlargers,  198-199 
Alsaphot,  203 
Roger,  MT  2/36,  202 
American,  202 
Diebold,  202 
Ducata,  203 

Eastman  Kodak,  200,  202 

Federal,  200 

riow,  114 

French,  203 

(ierman,  202 

Graphauto  Microfiche,  203 
Italian,  203 

Kontophot-Wedekind,  202 
lens  performance  in,  199 
Lumoprint,  202 

microfilm  readers  as,  24o,  247,  255- 
257,  289 

Microfilmex,  203 
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Micrographe,  203 
Microtronics,  200-202 
Minicanl,  29o,  290 
multi-size,  200-201 
Normali  Ducati,  203 
photograpliic,  testing,  Standard  for, 
200 

Photelec,  203 
SOAP  Mierofrance,  200 
70nini,  200-201 
Simmon  Brothers,  200 
lOnim,  200-201 
3.5mm,  200-201 
types  of,  73 
Envelopes,  see  Storage 
Episcopique  Microcartes  reader,  270 
Equipment,  amortization,  35 
automatic  operation,  200 
cost,  51 

diffusion  transfer,  216 
direct  copying,  216-219 
hand  manipulation,  200 
lease  with  purchase  option,  43 
microfilming,  68 

performance  description,  manufac¬ 
turers’  literature,  200 
photographic,  American  vs.  Euro¬ 
pean,  200 
rigidity,  133 
Xerography,  209 

Erban  Products,  Inc.,  243,  24(),  247, 
249,  251,  252,  262 
Etablissements  Volomat,  197 
Evans  Chronological  Dictionary, 
Readex  Microprint  form,  255 
Evidentiary  value  of  documents,  320 
of  microrecords,  13-14,  256,  320 
Exact  Photo  Copy,  217 
Eyestrain  from  readers,  240,  241 
E-Z-Vue  reader,  267 

Facsimile  transmission,  288 
Facsimiles,  see  Copies;  Enlargements 
Fading,  of  documents,  326 
Fair  use,  doctrine  of,  226 
lairchild  70mm  x  ray  camera,  55 


Farben,  I.  G.,  85 

Federal  agencies,  security  controls 
for,  318-320 

Federal  Manufacturing  and  Engineer¬ 
ing  Corp.,  204,  245,  262 
Federal  Telephone  and  Radio  Co.,  291 
F.I.D.  ilanual  on  Document  Repro¬ 
duction  and  Selection,  57 
File,  automatic,  for  Minicards,  295 
File  cabinets,  see  Storage,  file  cabi¬ 
nets 

Filing  microfilm,  see  Storage 
Film,  archival  permanence,  327,  330, 
331 

authenticity  of  contents,  308-311 
base,  79,  168,  169,  177,  327 
density,  133 
low-shrink,  86 
manufacture,  81 
characteristic  curve  of,  87 
chopper,  Miuicard,  295 
color,  80 

“color-blind,”  85,  90 
combustibility,  79 

commercial  permanence,  327,  330, 
331 

densities,  171,  288-291,  295 
variations  within  frames,  171 
variations  within  rolls,  171 
density  targets,  311 
drying,  185 
dyes  in,  80 
emulsion,  79 

coating  depth,  85 
preparation  of,  83 
thickness,  85 
“end”  targets,  309 
errors  in,  308-309 
filing  of,  see  Storage 
“green,”  185,  331 
humidity  values,  see  Humidity ; 
Storage 

image  arrangement,  170,  171 
for  newspapers,  245 
image  separation,  170 
image  width,  35mm,  170 
inspections,  79 
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Film  (Continued) 
keeping  quality,  79 
leaders,  172 
negative,  88 

density  of,  133,  171 
omissions  in,  308-311 
perforated,  1G8,  254,  256 
positive,  90 

prevention  of  loss,  313 
radiograph,  89 
raw,  storage  of,  335-336 
reels,  see  Microfilm,  reels;  Reels 
resolution,  charts,  311 
negatives,  171 
positives,  172 
resolving  power,  80,  95 
reversal,  89-90 
roll  length,  76 

safety  photographic,  Standard  defi¬ 
nition,  371-373 
sensitizing  dye  for,  85 
sensitometric  characteristics,  86 
70mm,  see  70mm  film 
sharpness,  96 
sheet,  see  Sheet  film 
silent,  75 

16mni,  see  16mm  film 

spectral  sensitivity,  85 

splices  of  negatives,  172 

“start”  targets,  309 

stock,  168,  169,  177,  327 

storage,  see  Storage 

subbing  coat  for,  80 

synthetic  gelatin  substitutes,  86 

temperature  values,  see  Storage; 

Temperature  values 
thickness.  Standard,  79 
35mm,  see  35mm  film 
trailers,  172 

winding  on  reels,  171-172 
Film  N'  File,  160 
Film  strips,  see  Strip  film;  Readers 
Filmorex  system,  288-289 
Filmsort,  224 

cards,  38,  314-316 
readers,  241-243,  245—24/ 


Fine  sorter.  Minicard,  295 
Fire,  effect  on  storage  vaults,  21 
Fire  protection,  of  microfilm,  21,  327- 
331 

Fixing  bath,  185 

Floating  information,  see  Classifica¬ 
tion;  Information  retrieval; 
Machine  search.  Semantics 
Floor  space,  costs  of,  325-326 
Flying  spot  scanner,  288,  289 
Focal  length,  symbol  for,  117 
Focusing  controls  in  readers,  see 
Readers 

Formats,  recording,  77-79 
70mm,  52 
Foto  Clark,  161 
Fotokopist,  161,  273 
Fotorex,  197,  277-278 
Frames,  printing.  Standard  specifica¬ 
tions  for,  198 
Franco  Prussian  War,  67 
Fry,  Bernard  M.,  319 
Fund  for  the  Republic,  Inc.,  319 
Fungus,  on  film  emulsion,  21 
Fuser,  XeroX,  208 

Gas,  effects  on  microfilm,  24,  328,  332 
Gelatin,  physical  functions,  82 
sensitometric  effects,  82 
General  Aniline  and  Film  Corp.,  193, 
197 

General  Electric  Co.,  211 
General  Photo  Products,  Inc.,  217 
GevaColor,  80 

Glass  disks,  photographic,  291 
Goebel  reader,  278 

Government  agencies,  security  con¬ 
trols  for,  318-320 

Government  contractors,  regulations, 
13 

Graflex,  Inc.,  160 
Graflex  Photorecord,  138 
Graphic  Microfilm  Corp.,  160,  249, 
264 

Graphoskop  reader,  274 
“Green  film,”  185,  331 
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Griscombe  portable  reader,  241,  246, 
247,  249 

Griscombe  Products,  Inc.,  iiO,  160, 
243-245,  247,  265 
Group  viewing  in  readers,  245 
Guides,  see  Classification ;  Storage 

Hall  &  McCliesney,  Inc.,  48 
Haloid  Co.,  210-211 
Hand  magnifiers,  235,  239,  243 
Hawken,  William  E.,  216 
Heat  effects,  in  readers,  237 

on  records  in  vaults,  18,  22,  328 
Heccokwik,  217 
Heumann,  Karl  F.,  285 
Hoover  Commission  Keport,  9-10 
“Hot  spots,”  222,  237 
House  of  Commons  debates,  session 
papers  on  Keadex  Microprint 
form,  255 

Huet  reader,  256,  273 
Humidity,  values  for  storage,  20,  21, 
23,  326,  328,  330-332 
Hunter  Plioto-Copyist,  Inc.,  217 
Hjtjo,  estimator,  186 
excess  in  microfilm,  41 
testing,  186 

Ideas,  association  of,  286-287 
Ikoscop  reader,  275 
Ilford  printer,  189 

Illumination  in  readers,  see  Eeaders 
Image,  contrast,  test  charts,  NBS 
Circular  533,  120 

graininess,  reversal  processing,  89 
maximum  enlargement  of,  92 
quality,  effect  of  reduction  ratio 
on,  31 

factors  affecting,  130-136 
on  readers,  see  Readers 
sharpness,  92 
spacing,  70mni,  52 
stability.  Standard  method  for  in¬ 
dicating,  423 
tonal  aspect,  reversal,  89 
Impurities,  air  borne,  effect  on  micro¬ 
film,  328,  332 

effect  On  reduction  ratio,  134 
Indexing,  see  Classification 


Information  centers,  283 
Information  classification,  see  Classi¬ 
fication;  Machine  search;  Se¬ 
mantics 

Information  machines,  see  Classifica¬ 
tion;  Information  retrieval; 
Machine  search ;  Semantics 
Information  retrieval,  165,  283,  284- 
291,  295,  298-299,  316;  see 
also  Classification ;  Machine 
search 

bibliography,  320-323 
machines,  see  Machine  search 
punch  cards  in,  165,  289,  316 
selection,  286-291,  298-299 
by  association,  286—287 
transmission  for,  288 
Information  specialists,  285 
Information  storage,  see  Indexing; 
Storage 

Information  theory,  285,  286 
Infrared  filters  in  readers,  248 
Ink  stains  on  records,  167,  172 
Input-output,  see  Information  re¬ 
trieval  ;  Machine  search 
Insertion  tool,  316 

Intelligence,  security  controls,  318- 
320 

International  Business  Machines  Co., 
289 

typewriter,  use  in  titling,  174 
International  Standards  Association, 
236,  254 

Iron  Mt.  Atomic  Storage  Corp.,  19- 
20 

Jacket  cards,  see  Microfilm,  cumula¬ 
tive 

•lackets,  protective,  38,  313;  see  also 
Microfilm,  cumulative 
Journal  of  Documentary  Reproduc¬ 
tion,  67 

Kabitz,  K.,  ici 
Kalfax,  225 

Kangaroo  Microfilm  reader,  271 
Kard-a-Film  reader,  243,  269 
Kent,  Allen,  287 

Kenyon  Instrument  Co.,  Inc.,  161 
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“Kinoptic”  screen,  251 
Kirdon  Microfilm  reader,  270 
Knowledge,  exchange  of,  255 

retrieval  of,  see  Information  re¬ 
trieval;  Machine  search 
Kodachrome,  80 
Kodacolor,  80 

Kodagraph  Micro-File  film,  80,  88,  89 
Kodagraph  readers,  250,  254,  201,  202 
Kodagraph  i>rint  film,  90 
Kodak  hypo  estimator,  180 
Kodak  Ltd.,  101,  258 
Kodak  Minicard  system,  253,  291- 
300 

Kolen  et  Delhumean,  193 
Konishiroku  Photo  Ind.,  101 
Kontophot-Wedekind,  101,  193,  204 

Labels  for  reel  boxes,  see  Classifica¬ 
tion  of  microfilm 
LAC,  101,  193 

Lamps  for  readers,  see  Eeaders 
Language,  translation  by  machine, 
290  ;  see  also  Classification  ;  In¬ 
formation  retrieval;  Machine 
search ;  Semantics 
Language  engineering  courses,  285 
Law%  common,  220 
Statutory,  220 

Lawyers  Co-operative  Publishing  Co., 
300 

Leaders,  film,  172 
Lecteur  Damblanc  readers,  270 
Lectoclair  readers,  271 
Tiecto-Film  readers,  272 
Lector  lluet,  273 
Jjectra  reader,  255,  278 
Lectrade  Sermex  readers,  271 
Legal  material,  microrecorded,  see 
Microcards;  Microlex;  Readex 
Microprint;  etc. 

Legofiche  reader,  271 
Leitz,  Ernst,  100,  204 
Lenses,  aperture  measurement,  392- 
393 

camera,  multiple,  289 
classifications,  199-200 
coating,  losses  of,  118 


copying,  definition,  200 

enlarger,  199,  200 

focal  length  measurement,  388-391 

internal  reflections  of,  118 

light  loss  of,  118 

measurement  of,  117,  388-393 

microphotographic  definition,  199 

Military  Standard  for,  199 

mounts,  dimensions  of,  121 

nomenclature,  387 

performance,  117-121 

printer,  199 

process,  definition,  200 

pro.jection,  definition,  199 

reader,  239-240 

resolving  power,  120-129 

Tessar,  118 

testing,  120 

chart  arrangement,  124-125 
threads  for  attaching,  402 
Les  Appareils  Controleurs,  56,  161, 
193,  255 

Librarians,  283-286 

education,  283,  285,  286 
Librarie.s,  283,  284,  286,  307-308,  319, 
326 

macliine  use,  see  Classification;  In¬ 
formation  retrieval;  Machine 
search ;  Semantics 
microfilm  rates,  431-432 
requirements  of,  2 
lAbrarif  Journal,  216 
Library  of  Congress,  288 

Information  Bulletin,  285,  286 
microrecord  reader  survey,  236 
Library  Trends,  307 
Light,  fading  effects  on  documents, 
326 

loss  in  lenses,  118 
transmission,  symbol  for,  118 
Linke,  Ernst,  197 

Literary  property,  copying  conditions, 
227 

Literature  researchers,  285 
Literature  searcliing,  mechanical,  see 
Machine  Search 

Litigation,  civil  actions,  limitations 
for,  12 
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evidentiary’  value  of  niicrorecords 
in,  13-14 

use  of  records  in,  7,  178 
value  of  documents  in,  see  Eviden¬ 
tiary  value 
Loupe,  see  Magnifiers 
Ludwig,  F,  G.,  Inc.,  216 
Luminox,  193,  204 
Lumoprint,  101,  193,  204 

Machine  search,  283-291,  326;  see 
also  Classification;  Codes;  In¬ 
formation  retrieval 
AMFIS,  289 
hibliography,  320-323 
books,  283-284 
education  for,  283-285 
coding,  283-285,  287-291  295-297 
questions,  284,  285,  287,  291,  298 
Filmorex,  288-289 
limitations,  284,  287 
machines,  capacity  of,  284,  287 
design  of,  287-291 
development  for,  285,  287-291 
selectors,  288-291,  295,  326 
types,  287-291 
M.I.T.  scanner,  289 
Minicard,  253,  291-300 
predictions  regarding,  283-285,  287 
290-291 

punch  cards  in,  165,  289,  316 
Rapid  Selector,  288 
terminology,  283-287,  290-291 
Machine  translation,  290 
Atagazines,  storage,  see  Storage 
Magnavox  Co.,  59,  291 
Alagnetic  core  memory,  253,  288 
Magnetic  drums,  253 
Magnetic  tape,  253,  289-290 
converters  to  Alinicards,  295,  296 
Magnification  controls  in  readers,  see 
Readers 

Magnifiers,  hand,  235,  23!»,  243  oqj 
269  ’  “  ’ 

Masks,  for  contact  printing,  198 
Alassachusetts  Institute  of  Technol¬ 
ogy,  289 


Materiel  d 'Organisation  Documen- 
taire,  161,  197,  204 
Alatte  screens,  see  Readers 
Meaning,  see  Classification;  Informa¬ 
tion  retrieval ;  Machine  search ; 
Semantics 

“Alegascope  Projection  Reader,"  252 
"Memex, "  285 

Memory,  rapid  access,  ifinicard,  295 
Metallic  tape,  253 
Microcard  Corp.,  52 
Microcard  Foundation,  101 
.Microcards,  39,  57-59,  101 
background  density  for,  103 
bibliography,  433 
code,  304,  320 
"compressibility"  of,  104 
enlargement,  104 
indexing,  see  Classification 
minimum  copies  for,  advantages  of, 
57 

negative  density  for,  103 
preparation,  102-104,  177 
printing  of,  103 
readers,  see  Readers 
reduction  ratios,  103 
roll  length  for,  103 
storage,  see  Storage 
for  technical  reports,  319-320 
titles  in  filming,  173 
Alicrocopy,  definition,  100 
AJicrodensitometer,  96 
Microdiascope  reader,  255,  270 
Microdoc,  255 

Alicrodocuments,  see  Alicrorecords 
Alicrofiche,  56-57 ;  see  also  sheet  film 
accession  records,  311-312 
alphabetical  catalogue,  312-313 
definition,  101 
format,  116 

indexing,  see  Classification 
readers,  see  Readers 
sizes,  311 
titles,  312-313 

UNESCO  Standards  for,  116 


446 


INDEX 


Micro-File  Film,  80,  88,  89 
Microfilm,  accession  numbers,  176 
aperture  cards,  see  “cumulative” 
below 

appendix  targets,  308-311 
applications,  10,  288-291 
archival  permanence,  327,  330,  331 
authenticity  of  contents,  308-311 
base,  see  Film,  base 
bibliography,  433 
cabinets,  see  Storage 
cameras,  see  Cameras 
cajmbilities,  29 

certificate  of  authenticity,  308-309 
characteristic  curve,  87 
characteristics,  81 
classification,  see  Classification 
color  sensitivity,  91 
commercial  permanence,  327,  330, 
331 

containers,  see  Storage,  containers 
contractors,  see  Processors 
converter  to  Minicards,  295 
copies  of,  see  Copies;  Enlargements 
costs,  10,  11,  45,  51,  163-164,  160, 
326 

break-even  point,  10 
cumulative,  aperture  cards,  289, 
314-316 

jacket  cards,  166,  314-316 
punch  cards,  165,  289,  316 
readers  for,  see  Readers 
damage  to,  24,  328,  332 
declaration  of  intent,  309 
defect  due  to  hypo,  41 
definition,  68,  100,  168,  327 
density,  of  negative  film,  171 
variation  within  frames,  171 
variations  within  rolls,  171 
density  targets,  311 
detail  rendering,  91-98 
deterioration,  41 
development  gamma,  91 
effect  of  gaseous  impurities  on, 
328,  332 

effects  of  steam  on,  22 
emulsion,  74,  83 


‘  ‘  end  ’  ’  targets,  309 
enlargements,  see  Enlargements 
equipment,  163-165 
errors  in,  308-310 
evidentiary  value,  13-14 
file  cabinets,  see  Storage 
filing,  see  Storage 
film  stock,  see  Film  stock 
film  width,  168 

filming  of  small  sections,  170-171 
fire  protection,  21 
gamma  of,  87 
gelatin  preparation,  82 
guides,  308-311 

humidity  values,  see  Humidity; 
Storage 

hypo,  excess,  41 
image  arrangement,  170,  171 
newspapers,  245 
image  contrast,  241 
image  separation,  170 
image  width,  35mm,  170 
indexing,  see  Classification 
jacket  cards,  see  “cumulative” 
above 

laboratory  handling  of,  91 
layouts,  175-177 
limitations,  29 

mechanical  search,  165;  see  also 
Machine  search 
misfiled,  306-307 
mountings,  175-177 
National  Bureau  of  Standards 
recommendations  on  storage, 
22—23 

negative  film,  87,  91,  171 
resolving  power,  80 
newspapers,  168-172,  174-1  <7,  245, 
433 

bibliography,  178-179 
clippings,  247-248 
enlargement,  29 
page  sequence  of,  171 
reduction,  29 
omissions  in,  308-311 
105mm,  55 
perforated,  4 
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periodical  files,  433 
permanence  of,  327,  330,  331 
permanent  preservation  of,  77 
j)ositive,  91,  221 
practice,  29 

processing,  see  Processing 
processors,  see  Processors 
projectors,  see  Readers 
protection  of,  Ifio 

punch  cards,  see  “cumulative” 
above 

quality  of,  80 
rates,  filming,  431-432 
readers,  see  Readers 
records,  legal  aspects,  11 
for  tax  purposes,  11 
reduction  in  filming  small  sections, 
171 

reduction  ratio,  29,  170,  171,  177, 
178 

in  newspapers,  245,  248 
reels,  78,  79,  109,  171,  172,  306-310, 
328-329 

maximum  capacity  of,  79 
rejects  of,  41 
resolution,  negatives,  171 
positives,  172 
resolution  charts,  311 
resolving  power,  90 
roll  length  of  10mm,  35mm,  70mm, 
74 

safelight  for,  91 

search  time  of,  165,  166,  288-291, 
301,  314 

seivice  companies,  see  Processors 
70mm,  see  70mm  film 
sheet  film,  see  Sheet  film 
slioulder  of,  87 
16mm,  see  16mm  film 
size,  factors  determining,  165 
si)liees  of  negative  film,  172 
standards,  see  American  Standards 
Association  Standards;  Stand¬ 
ards 

“start”  targets,  309 
stock,  see  Film  stock 
storage,  see  Storage 


storage  temperatures,  see  Storage; 

Temperature  values 
strijj  film,  see  Strip  film 
subject  contrast  for,  91 
targets,  308-311 

temperature  values,  see  Storage; 

Temperature  values 
test  charts  for,  91-94 
35mm,  see  35mm  film 
title  standards,  169,  170,  173,  174 
toe  of,  87 

type,  factors  determining,  165 
union  list,  433 

unit,  see  “cumulative”  above 
unperforated,  74 
Avidth,  74,  168 
Avinding,  78,  79 
Microfilmex,  193,  204,  255 
Microfrance  readers,  256 
Microlecteur  readers,  269,  272-273 
Microlex,  62,  101,  250,  251,  266,  304 
Microliseuse  reader,  270 
Micromation,  definition,  291 
Micro  opaques,  see  Microcards;  Mi¬ 
crolex;  Microprint;  Micro¬ 
strip  ;  Microtape;  R  e  a  d  e  x 
Microprint 
Microphotograph,  4 
definition,  168,  327 
Mierophotograi)hy,  see  specific  sub¬ 
jects  such  as  Microfilm;  Mi¬ 
crocards;  Microprint 
Microplex  readers,  255 
Microprint,  101,  104-106 
archival  properties  of,  105 
indexing,  see  Classification 
opaque,  48 
readers,  see  Readers 
Readex,  see  Readex  Microprint 
Microrecords,  36-38,  74 
applications  for,  8,  36,  252,  253 
bibliography,  433 
contractors,  see  Processors 
copyrights  of,  25 
costs,  34,  163-164 
damage  to,  in  readers,  238 
destruction  in  disasters,  18 
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Microrecords  (Continued) 
indexing,  see  Classification 
legal  material,  see  Microcards;  Mi- 
crolex;  Ileadex  Microprint; 
etc. 

processors,  see  Processors 
readers,  see  Readers 
service  companies,  see  Processors 
standards,  see  American  Standards 
Association  Standards;  Stand 
ards 

storage,  see  Storage 
Microskaner,  2G7 
Microstat,  101,  274 
Microstrip,  39,  48,  101,  250,  316 
Microtape,  39,  48,  52,  101,  250,  316 
Microtext,  definition,  100 
]Microtransparency,  definition,  100; 
see  also  Microfilm;  Minicards; 
Sheet  film ;  Strip  film ;  etc. 
Microtronics  Division,  Photostat 
Corp.,  53,  160,  193,  197,  200- 
201,  204,  247-249,  267 
Microvist  reader,  257,  274 
MikroKopie-Lesegeriit  reader,  275 
Military  security  controls,  318-320 
MIL-STD-150,  199 
Minicards,  59-61,  253,  291-300 
Minimation,  definition,  291 
Minneapolis-Honey  well  Regidator  Co., 
285 

MOD,  161,  197,  204 
Mold,  on  film  emulsioJi,  21 
Morse,  K.  P.,  206 
Muller,  Robert  H.,  431 
Multiple  viewing  in  readers,  245 
Multi-purpose  readers,  see  Readers, 
‘  ‘  universal  ’  ’ 

Mutilation  of  records,  167,  169,  170, 
177 

National  Association  of  Credit  Men,  12 
National  Board  of  Fire  Underwriters, 
331 

National  Bureau  of  Standards,  22,  23, 
119,  168,  309 


Circular  C428,  92,  119 
Circular  C533,  93,  120 
recommendations  for  microfilm 
storage,  22-23 
test  charts,  91-93 

National  Fire  Protection  Association, 

20,  21 

National  Microcard  Committee,  304 
National  Microfilm  Association,  107, 
236,  253,  430 

specifications  checklist  for  micro¬ 
filming,  166,  167 
National  Micro-News,  166 
National  Records  Management  Coun¬ 
cil,  9,  10,  325 

National  Research  Council,  285 
National  security,  controls  for,  318- 
320 

Navy  Research  Section,  Library  of 
Congress  Documents  Research 
Unit,  microrecord  reader  sur¬ 
vey,  236 

N.D.R.  Goebel  reader,  278 
“Need  to  know,”  319 
Neil,  Alice  V.,  283-284 
Netherlands  Document  Reproductie 
(NDR),  161,  197 

New  Jersey  Records  Management 
Program,  10 

New  York  Times,  53-54,  247,  248 
Newspapers 

clippings,  microfilm,  247-248 
division  on  microfilm,  169 
files,  arrangement  on  microfilm,  169 
damaged,  169,  170 
filming  of  small  sections,  170-171 
image  enlargement,  29 
microfilm  standards,  167-172,  174- 
177 

microfilming  of,  168-172,  174-177, 
245 

New'  York  Times  practice,  53-54 
page  sequence  in  microfibn,  171 
page  sequence  in  Readex  Micro¬ 
print,  301 

Proposed  Standard  for  the  Micro- 
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photographic  reiiroductioii  of, 
168-172 

Nomenclature,  98,  100,  106;  see  also 
Classification;  Information  re¬ 
trieval  ;  Machine  search ; 
Semantics 

Numerical  classification,  see  Classi¬ 
fication 

N.  V,  Kinotechnick,  193,  197 

Offset-printed  micro-opaques,  see 
Readex  Microprint 
Omissions,  in  microfilm,  308-311 
in  records,  170,  176,  177 
lOomm  film,  55 

Oi)aque  projection  readers,  see 
Readers 

Opacpies,  see  Microcards;  Microlex; 
IMicroprint;  Microstrip;  Micro- 
tape;  Readex  Microprint;  etc. 
Open  containers,  329 
Open-end  microfilm,  see  Jlicrofilm, 
cumulative 

Optical  systems  of  readers,  see 
Readers 

Optik  Carl  Zeiss,  257 

Output,  see  Information  retrieval; 

Machine  search 
Ozalid,  85 

Pai)er  positives,  39 

Paperwork  Management,  see  Records 
Paris,  siege  of,  messages  on  micro¬ 
film,  67 

Patent  Office  operations,  report  on 
application  of  machines,  290- 
291 

Peerless  Film  Processing,  186 
Peerless  Photo  Products,  Inc.,  217 
Perforated  film,  168,  254,  256 
Pennanent  records.  Standard  speci¬ 
fications  for  films  for,  374-380 
Perry,  J.  W.,  287 

Pfund  Folding  Endurance  Tester 
379-380 

PH5,  Committee,  304,  326-333 
Phoebus  reader,  278 


Photocell,  289 

Photoelectric  scanner,  288-289 
Photographic  glass  disks,  291 
Photographic  Products,  Inc.,  53,  161 
Photographs,  copyrights  of,  25 
Photelec,  161,  204 
Photorapid,  216,  221 
Photostat  Corp.,  53,  160,  193,  197, 
200-201,  204,  247-249 
Photostats,  289 

Phywe  Mikro-Ivcsegerat  reader,  274 
Pilgrim  reader,  276 
Plays,  American  and  English,  1500- 
1800,  in  Readex  Microprint 
form,  255 

Polaroid  Copj’maker,  115 
Portable  readers,  see  Readers 
Portagraph,  214 

Positive  film,  spectral  sensitivity,  90 
Positives,  paper,  39 
Power,  Eugene,  247 
Prado  readers,  273-274 
Precision  Microfilm  Corp.,  249 
Preconditioning  of  film,  see  Green 
film  ;  Film  ;  Microfihn 
Pre-print  material,  availability  of,  33 
Preservation,  of  documents,  2,  326, 
334 

primary,  4 
of  records,  7-8,  11 
term  of,  32 

Printers,  microfilm  readers  as,  256 
IMinicard,  295 
Printing,  need  for,  69 
smoke,  206-207 
Printers,  Bicontact,  196 
Hromographo,  197 
Carlson,  194-195 
contact,  189 
American,  195 
French,  195-196 
Standard  specification  for,  198 
Coton,  196 
Bepue,  194-195 
FloFilm  94-05,  195 
Fotorex,  197 
Goebel,  196 
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Printers  (Continued) 

Micop,  196 

Microtronics  continuous,  195 
Planodoc,  196 
projection,  198-199 
SEP  BBS,  195 
Soretex,  195 

Stampatrice  Rotativa  Autoinatica, 
197 

testing.  Standard  specifications,  198 
Voloniat,  196 
Processing,  184-189 
hot,  96 

Processing,  of  microfilm,  17,  164-172, 
174-176,  241,  308-310 
rates,  431-432 
of  records,  7 
reversal,  89 
standards  for,  171 
time  element,  164 
Processors,  Aiglonne,  191-192 
American,  190-191,  429-430 
Burroughs,  189 
Canadian,  430 
commercial,  190-193 
continuous  daylight,  191 
Dutch,  192 
EEM,  191 

Film  Developrint,  191 
FloFilm  9107,  190 
French,  191-192 
German,  191 
international,  429 
KDB,  192 
Kiton,  192 
KT,  192 
microfiches,  192 

of  microfilm,  17,  163,  165,  166,  245, 
308-311,  429-430 

of  microrecords,  163,  165,  429-430 
N4,  191 

paper,  FloFilm  9140,  190 
Paper  Developrint,  191 
of  prints.  Minicards,  295 
PK2,  191 

standards  for,  178 
Projection  copying,  222 
Projection  systems  of  readers,  see 
Readers 


Projectors,  see  Readers 
Publishers’  Agreement,  227 
Punch  cards,  165,  253,  289,  293,  295 
converters,  295 


Quality  degradation  scale,  136 
Quality  losses  in  copying,  335 

Radio  Corporation  of  America,  224 
Radioactivity,  effects  on  stora  ge,  18,  22 
Radiograph  Micro-File  Machine,  146 
Rapid  access  memory.  Minicard,  295 
Rapid  Facsimile  Kit,  223 
“Rapid  Selector,”  288 
Rather,  John,  307-308 
Raw  film,  see.  Film 
Readers,  American,  239-253 
American  Optical  Co.,  222 
Amic,  260 
Beattie,  267 
Bell  &  Howell,  261 
bibliography  on,  281 
B.K.  Microfilm  reader,  277 
for  the  blind,  252 
blowers  in,  248 
cabinets,  238 

consumer  preferences,  236 
controls,  position  of,  238,  241 
cost,  235,  236,  239,  260-280 
design,  235-237,  239,  245,  250,  252- 
254,  256,  260-280 
Diebold,  261 
Dokumat,  278-279 
Dokumator,  275 
drives,  238,  241 
Eastman  Kodak,  101 
Ediswan,  275 

effects  of  heat  on  niicrotext,  237 
enlargements  with,  71,  213 
Episcopique  Microcartcs,  270 
Erban,  243,  246-249,  251,  262 
European,  254-258 
eyestrain  from  use  of,  240,  241 
E-Z-Vue,  267 

feed  meclianism,  238,  251 
Film-A-Record,  269 
Filmsort,  262-264 
filters,  infrared,  248 
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Fotokopist,  273 
Fotorex,  277-278 
French,  255-256 
German,  256-257 
Goebel,  278 

Graphic  Microfilm  projector,  264 

Graphoskop,  274 

Great  Britain,  257-258 

Griscombe,  265 

lieat  reduction  in,  248 

“hot  spot”  in,  222 

Huet,  273 

Ikoscop,  275 

illumination,  237,  238,  246,  248 
image,  definition,  237 
focus,  241 
movement  of,  238 
size  of,  236,  239 
Kangaroo  Microfilm,  271 
Kard-A-Film,  269 
Kirdon  Microfilm,  276 
Kodagraph,  261 
lamps,  237,  238,  248 
Lecteur  Damblanc,  270 
Lectoclair,  271 
Lecto-Film,  272 
Lector  Huet,  273 
Lectra  63,  278 
Lectrade  Sermex,  271 
Legofiche,  271 

lens,  see  “optical  systems”  below- 
loading  mechanism,  238,  251 
magnification  in,  241 
manufacturers  of,  235,  236,  2()0 
Microcard,  71,  235,  250,  265 
magnification  ratio,  104 
Microdiascope,  270 
microfiche,  239,  255-259 
microfilm,  70-72,  165,  178,  236, 

239-250,  254-258,  288-289,  314 
American,  239-250 
cumulative,  165,  241-243,  247 
288-289,  314 
8mm,  289 
newspapers,  245 

open-end,  165,  241,  247,  288,  314 
projectors,  245,  246,  249,  255-258 
16mm,  236,  239,  241,  245-247 
255,  256,  258,  289 


35inm,  236,  239,  241,  243,  245- 
247,  255-258,  288,  289 
viewing  adjustments,  245 
Microfiscope,  270 
Microlecteur,  269,  272-273 
MikroKopie-Lesegeriit,  275 
Microlex,  250,  251,  266,  306 
Microliseuse,  270 
microprint,  250-252,  254 
Microskaner,  267 
Microstat  Lesegeriit,  274 
Microtronics,  267 
Microvist,  274 
Minicard,  295,  298-299 
Multiple  use,  256-257 
multiple  viewing,  245 
N.D.E.  Goebel,  278 
optical  systems,  239-240 
performance,  235-239,  260-280 
Phoebus,  278 

Phywve  IMikro-Lesegeriit,  274 
Pilgrim,  276 

portable,  236,  239,  245-247,  253, 
255,  257,  258 
Prado,  273-274 
projection  system,  237 
Readex  Microprint,  101,  235,  250, 
251,  268 

Recordak,  222,  241,  262,  268,  276 
resolution,  251-252 
rewinding,  238 

screens,  design,  70-72,  237-240,  251 
image  size  on,  236,  239 
protection  from  light,  237,  240,  257 
texture  of,  237 
Seidell  microfilm  viewer,  269 
70mm,  239,  247-250 
Shackman  Ruthurstat,  276 
sheet  film,  239,  247,  248,  250,  255- 
259,  313 
Soretex,  272 
Spencer  microfilm,  260 
standards,  see  American  Standard 
Association  Standards;  Stand¬ 
ards 

statistics  on,  260-280 
Steinheil  Universal,  275 
strip  film,  247,  255-259 
Swedish,  258 
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Readers  (Continued) 

testing,  Standard  specifications,  198 
types  of,  235 

unit  niicrofihn,  165,  241-243,  247, 
288-289,  314 

“universal,”  236,  237,  250 
variance  in,  235 
V.C.  Filmstrip  readers,  277 
“vest-pocket,”  253 
viewing,  multiple,  245 
viewing  adjustments,  245 
weight  of,  246 
winding  speeds,  238 
Readex  ^Microprint,  39,  48,  57,  72,  101, 
104-106 
advantages,  61 
cost  per  card,  61 

decimal  arrangement,  177,  301-303 
indexing,  see  Classification 
publications,  433 
readers,  see  Readers 
storage,  24,  301,  303 
titles  in  filming,  173 
Readex  Microprint  Corp.,  250,  251, 
255 

Recipes,  projection  in  kitchens,  253 
Record  centers,  see  Libraries;  Records 
Record  Controls,  Inc.,  13 
Recordak  Corp.,  246,  247 
Railroad  Developer,  190 
Rapid  Facsimile  Kit,  223 
readers,  241,  245,  261,  262,  268, 
269,  276 

Records,  accessibility,  34 
age  of,  167 

arrangement,  for  Microcards,  177 
on  microfilm,  169-171,  245 
for  microfilming,  175,  176 
for  Readex  Microprint,  177 
bibliographic  treatment,  167,  169 
circulation  of,  2 
damage  from  handling,  326 
damaged,  169,  170,  177 
repair  of,  167,  172,  173 
destruction  certificates,  26 
destruction  of,  2 
in  disasters,  18 


provisions,  13 
deterioration,  326 

disaster  controls,  see  Disaster  Con¬ 
trols 

dispersal,  1,  34 
duplicates,  see  Enlargements 
equipment  protection  for  disaster 
controls,  17 

evidentiary  value,  13-14 
heat  damage,  18 
incomplete  170,  176,  177 
layouts  for  microfilming,  175-177 
in  litigation,  7,  178 
management.  New  Jersey  program, 
10 

microfilming  costs,  see  Microfilm 
mountings  for  microfilming,  175 
mutilations,  167-170,  172,  177 
omissions  in,  170,  176,  177 
preservation,  7-8,  11,  326 
processing  of,  7,  42 
rare,  167,  173 
reproduction,  169 
retention,  legal  aspects,  11 
for  tax  purjioses,  11 
retention  programs,  1,  8-12 
bibliography,  26-27 
evaluation  procedure,  12 
storage,  see  Storage 
summary  of,  25 
retention  requirements,  1 1-12 
retention  statistics,  9 
stains,  167,  168,  172 
storage,  see  Storage 
Avar  damage  controls  sec  Disaster 
controls 

Avater  damage,  18 

Records  Management  Center,  11.  S. 

Navy,  211 
Reduction,  4,  168 
Reduction  ratio,  30 

for  engineering  draAvings,  31 
limitations  of,  30,  31 
maximum,  30 

in  microfilm,  170,  177,  178 

in  Minicards,  296 

for  neAvspapers,  29,  245,  248 
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Ki'ols,  l)oxes  for,  306-307 
location  in  drawers,  306 
microdlm,  78,  169,  171,  172,  306- 
310,  328-329 

indexing,  see  Classification 
misfiled,  306-307 
rewinding  speed,  238 
Kiinm,  78 

standards,  169,  328-329,  386 
storage,  see  Storage 
35mm,  78 
titles  in,  see  Titles 
winding  of  film  on,  171-172 
Regnlations,  security,  318-320 
Remington-Rand,  Inc.,  161,  193,  246, 
247,  269 

Kard-a-Eilm  Reader,  243 
Portagrapli,  214 
Transcojjy,  214,  217 
Report  to  the  Secretary  of  Commerce 
on  machine  applications  to 
Patent  Office  operations,  290 
Reports,  technical,  security  controls, 
318-320 

Reproduction,  direct  methods  of,  205 
electrical,  206-212 
electronic,  206-212 
Photronic,  207 

Research  libraries,  microfilm  rates, 
431-432 

Resolution,  charts,  311 

negatives  in  microfilming  news¬ 
papers,  171 

positives  in  microfilming  news¬ 
papers,  172 
readers,  251-252 

Resolving  power,  rule-of  thumb  for 
values  of,  134-135 
variation  in  values  of,  95 
Restricted  data,  controls  for,  318-320 
Retention,  see  Records,  Retention 
Retrieval  of  information,  see  In¬ 
formation  Retrieval 
Rider,  Fremont,  57 
Rodehiiser,  Dr.,  101,  161,  257 
Ruthurstat  Ltd.,  161 


processor,  193 
readers,  258 

.Safes,  see  Storage,  vaults 
Salts,  drying,  23 
Samain,  Jacques,  288 
.Scanning,  238 

.SCAP,  see  Societe  de  Construction 
d’Appareils  de  Precision 
SCAP  Microfrance  camera,  161 
.SOAP  Microfrance  enlarger,  200 
Sealed  containers,  22,  329,  331 
.Secret  material,  controls,  318-320 
.Security  controls,  318-320 
Seidell,  Atherton,  243,  269 
Selection  of  information,  see  Ola.ssi- 
fication  ;  Information  re¬ 
trieval  ;  '  Machine  search  ; 
Semantics 

Selector,  machine  search,  288-291 
Minicard,  295 

Semantics,  283,  285,  287;  see  also 
Classification;  Information  re¬ 
trieval;  Machine  search 
.Sensitometers,  Kodak,  86 
variable  intensity,  86 
variable  time,  86 
SEP,  161,  197 

Serial  numliers,  289;  see  also  Acces¬ 
sion  numbers;  Classification 
SERIC,  161 
Sermex,  255 

Service  companies,  see  Processors 
70mm  enlarger,  200 
70nim  film,  39,  52,  165,  175,  247-250 
dimensions  Standard,  385 
for  engineering  drawings,  53 
indexing,  see  Classification 
jackets,  313 
loss,  prevention  of,  313 
reduction  ratios,  53 
spool,  .Standard,  407 
titles,  176,  313 
70mm  x-ray  camera,  55 
Shackman  Ruthurstat  readers,  276 
Sharpness,  96-98 
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Shaw,  lialph  R.,  288 
Sheet  film,  24,  31>,  5(5,  1(55,  173,  235, 
247,  250,  254-250,  288,  301 
accession  records,  311-312 
alpliabetical  catalogue,  312-313 
definition,  100 
format  of,  116 
indexing,  see  Classification 
jackets,  313 
loss,  prevention  of,  313 
readers,  see  Readers 
sizes,  311 
storage,  24 
titles,  173,  312-313 
UNESCO  standards  for,  11(5 
Shelving,  see  Storage 
Shera,  Jesse,  285 
Silent  film,  75 
Simmon  Brothers,  200,  204 
16mm  enlarger,  200 
Kimm  film,  43,  165-167,  177 
costs,  45,  46 

dimensions  Standard,  381 
readers,  see  Readers 
spool  Standard,  403 
Sizes,  recording,  78 
Smoke,  printing  with,  207 
Societe  Alsacienne  d’Optiqne  et  de 
Photographic,  256 

Societe  de  Construction  d  ’Appareils 
de  Precision,  161,  204,  256 
Societe  d ’Etudes  et  de  Realisations 
Industrielles  et  Commerciales, 
161 

Societe  d ’Exploitation  Photograph- 
ique,  161,  107 

Societe  (jenerale  d’Optique,  25(5 
Soretex  enlarger,  204 
Soretex  reader,  256,  272 
Sorters,  Minicard,  205,  207-208 
Sorting  field.  Minicard,  205 
Space,  costs  of,  see  Storage 
Space  reduction  factor,  4 
Spatio  temporal  entities,  287 
Special  librarians,  see  Librarians 


Spencer  microfilm  reader,  260 
Splices,  microfilm  omissions,  308-310 
negative  film,  172 
Spool,  Kimm  film.  Standard,  403 
7(lmm  film.  Standard,  407 
35mm  film.  Standard,  405 
Stains,  on  records,  167,  172 
Standard  Register  Co.,  56,  161,  20(5, 
247 

Standards,  see  also  American  Stand¬ 
ards  Association  Standards 
bibliographical,  167 
microfilm  titles,  170,  173,  174 
Military  MIL-ST1)-150,  109 
newspapers,  microfilm  of,  167,  174 
processors,  178 
readers,  235,  237,  254 
reels,  169,  328-329 
titles,  169,  170,  173,  174 
“Start”  targets,  309 
Statements,  security  control,  320 
Statistical  quality  control,  40 
Steam,  effect  on  records  in  vaults,  18, 
22,  328 

Steinheil  Universal  reader,  275 
Sticks,  Minicard,  295 
Storage,  active,  325-326,  335 
archival  permanence,  327 
bibliography,  332,  337 
cabinets,  301,  303,  330-331 
commercial  term,  79 
commercial  ])ermanence,  327 
containers,  air-tight,  22,  329,  331 
closed,  329 
for  Microcards,  303 
microfilm,  22,  169,  301,  306-318, 
329,  331,  333 
for  Minicards,  299 
for  sheet  film,  24,  313 
costs,  2,  44 

for  file  cabinets,  325-326 
for  records,  8,  11,  325—326 
criteria,  326,  334-335 
densities,  film,  288-291,  295 
glass  disks,  291 
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depositories,  conunereial,  lt)-20,  331 
private,  19-20 
deterioration  in,  79 
disks  in,  253,  290 
document  replacement  rate  in,  33 
envelopes  for  film,  i)lates,  papers, 
24,  313,  336 

file  cabinets,  maintenance  cost,  325 
microfilm,  21,  23,  330-331 
film  strips,  316 
fire-protective,  327 
fungus  in,  21 

humidity  values,  20,  326,  328,  330 
inactive,  325-326,  335 
inspection  in,  79 
locations,  18-20,  23 
of  Microcards,  24,  303 
microfilm,  172,  326-333 

National  Bureau  of  Standards 
recommendations,  22-23 
of  microfilm  reels,  306-310 
of  microrecords,  164,  301,  336-337; 
see  also  Storage;  Microfilm; 
etc. 

Minicard,  299 

of  information,  see  Classification ; 
Information  retrieval;  Ma¬ 
chine  search;  Semantics 
off-premise,  18-20 
original  vs.  facsimile,  33 
periods,  18 
raw  film,  335-336 
Keade.x  Microprint,  24,  301,  303 
rooms,  see  “depositories”  above; 

“vaults”  below 
sheet  film,  24 
stages,  334-335 
standards,  326-333,  334-335 
strip  film,  316 

temperature  values,  20-23,  326  328 
330-332  ’  ’  “  » 

types  of,  327,  334-335 
vaults,  construction,  18-20  23 

330-332 
damage  to,  18 


effects  of  fire,  21,  330 
effects  of  heat  and  steam  on,  18, 
22 

specifications  for,  20 
temperatures,  see  “temperature 
values”  above 

Storage  bo.xes,  see  Storage,  containers 
Stored  Function  Calculator,  289 
Strip  film,  56,  165,  247,  254-259,  289, 
301,  316-318 

indexing,  see  Classification 
Subject  classification,  see  Classifica¬ 
tion 

Symbolism,  see  Classification ;  In¬ 
formation  retrieval;  Machine 
search;  Semantics 

Targets,  microfilm,  308-311 
Taube,  Mortimer,  286-287 
Tax  deductions  for  disaster  controls, 
16 

Tax  records,  retention,  11 
Technical  reports,  318-320 
Television,  closed-circuit,  288 
Temi)erature  values  for  storage,  20- 
23,  326,  328,  330-332 
Terminology,  see  Nomenclature 
Tessa  r,  118 

Test  charts,  Ansco,  94 
microfilm,  91 

Test  procedure,  detail  rendering,  91 
resolving  power,  91 

lestei,  I’fund  Folding  Endurance, 
379-380 

35nim  cameras,  adaiffations  of,  75 
35mni  enlarger,  200 

35mm  film,  165,  166,  168,  177,  288 
costs,  47 
Government,  46 
dimensions  standard,  383 
readers,  see  Readers 
spool  Standard,  405 

35mm  still  cameras,  disadvantages  of 
75 

J'intex,  for  color-coding,  320 
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Titles,  Microeard,  173,  303-304 
microfiche,  312-313 
microfilm,  169,  170,  173,  174,  308- 
316 

Readex  IMicroprint,  173,  302,  303 
70mm  film,  176,  313 
sheet  film,  173,  312-313 
standards  for  microfilm,  169,  170, 
173,  174 
strip  film,  316 
Toho  Optical  Co.,  Ltd.,  161 
Torn  records,  see  Records,  damaged 
Trailers,  film,  172 
Transcopy,  214,  217 
Transfer,  diffusion,  216 
Translation  by  machine,  290 
Transparencies,  see  Microfilm ;  Mini¬ 
cards;  Sheet  film;  Strip  film 
Transparency  projection  readers,  see 
Readers 

Turbidity,  effect  of,  131 
Typewriter,  electric,  in  microfilm 
titles,  174 

Typewriter-tape  punch.  Minicard, 
295,  296 

UNESCO  reduction  ratios,  116 
Unit  microfilm,  see  Microfilm,  cumula¬ 
tive 

United  Nations  documents,  255 
United  States,  Government,  contrac¬ 
tors  regulations,  13,  318-319 
Department  of  the  Army,  Regula¬ 
tions,  319 
microfilming,  9-10 
Navy  Bureau  of  Aeronautics,  224 
Navy  Records  Management  Center, 
211 

National  Bureau  of  Standards,  22, 
23,  119,  168,  309 
Circular  C428,  92,  119 
Circular  C533,  93,  120 
recommendations  for  microfilm 
storage,  22-23 
test  charts,  91-93 
Patent  Office,  290—291 


records,  9-10 

Secretary  of  Commerce,  290 
security  controls,  318-320 
tax  deductions  for  disaster  controls, 
16 

Uniterm,  286-287 
“Universal”  readers,  see  Readers 
Universities,  microfilm  rates,  431-432 
University  Microfilms,  173-175,  247 
publications  list,  433 

Validity,  see  Evidentiary  value 
Varifile,  53 

Vaults,  see  Storage,  vaults 
V.C.  Filmstrip  projectors,  277 
“Video  tape  recording,”  253,  288 
Visual  defects,  readers  for,  252 
Visual  fatigue  from  reader  use,  240 
V-Mail,  weight  reduction,  68 

War  damage  controls,  see  Disaster 
controls 

Water,  effect  on  records  in  vaults,  18, 
332 

Western  Reserve  University,  School 
of  Library  Science,  285,  287 
Westinghouse  Corp.,  10 
Winding,  emulsion  in,  79 
emulsion  out,  79 
iiegatives,  79 
positives,  79 

Window  cards,  see  Microfilm,  cumula¬ 
tive 

Words,  see  Classification;  Informa¬ 
tion  retrieval;  Machine  search; 
Semantics 

Xerography,  208-212,  289 
medical,  212 
Xeroradiography,  212 
X-ray  camera,  70mm,  55 
X-rays,  Xerographic,  212 

Zeiss,  Carl,  161,  257 
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